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PREFACE 


This book aims at giving a thorough grounding in the elementar 
rules of Algebra, by means of simple explanations enforced by abundar 
illustrative examples. It follows the syllabus of the first stage « 
Mathematics of the Board of Education applicable to schools an 
classes other than elementary, containing, however, in addition, 
section on Square Root and a section on More Difficult Factors. Thes 
two sections are added so that the book may meet exactly the require 
ments in Algebra of the course laid down in the New Extra Subject 
programme of the Irish Board of Education. 

Great care has been exercised in the selection and arrangement c 
the exercises, At the end of the book will be found a number of tes 
papers, from which teachers may set additional examples on the book 
work, and which should prove useful in periodical revisions. 


Complete answers are appended. 


ELEMENTARY ALGEBRA. 


DEFINITIONS. 


Algebra is the science which treats of numbers by means of letters 
which represent the numbers, and certain signs which denote the 
operations to be performed on the numbers and the manner in which 
they are connected with one another. 

The principal signs used in algebra are as follows :— 

+ the sign of addition, read plus. 

— the sign of subtraction, read minus. 

x the sign of multiplication, read into or multiplied by. 

+ the sign of division, read by or divided by. 

= the sign of equality, read equals or is equal to. 

~ the difference sign, and denotes that the smaller of two quantities 
between which it is placed is to be subtracted from the greater. 

.. denotes therefore. 

*” denotes because. 

> denotes is greater than; thus, 3> 2. 

< denotes is less than; thus 2<3. 

Note.—The opening between the lines in the two preceding signs is turned 
towards the greater of the two numbers between which they may be placed. 
4/ is the radical sign. 

X/ or simply / is the sign of the square root, or second root (gener- 
ally read the root). 

x/ is the sign of the cube root, or third root. 

X/ is the sign of the fourth root. 

X/ is the sign of the nth root, where n may be any number. 

(), {}, [], are called brackets, and are used to denote that all the 
quantities within them are to be treated as one quantity. 

The sign of multiplication given above is not much used in 
Algebra. When two letters are placed close together without any 
sign between them, this means that the numbers which these letters 
represent are to be multiplied together. Thus ax is generaiy 
written ab, so also 8x b is generally written 8. If a stands for 5 
and 6 stands for 8, then ad stands for 5 x 8, that is 40, Sometimes a 
point is used instead of the sign x. Thus ax b and a.b mean the 
same thing. It is evident that when numbers which are represented 
by figures are to be multiplied together the sign x should be used, as 
58 does not mean 5 multiplied by 8 but fifty-eight. Nor should the 
point be used as a sign of multiplication where there is any chance 
of it being cnlatakea fox the decimal point. 
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As in Arithmetic, so in Algebra, when one number is placed over 
another with a line between them, this signifies that the upper 


number is to be divided by the lower. Thus ; means a divided by b. 


If a stands for 12 and } stands for 8, then 5 stands for = that is 4, 


The letters and signs used in Algebra are called algebraical sym- 
bols, and a collection of these is called an algebraical expression, or 
simply an expression. ‘Those parts of an expression which are con- 
nected by the signs of addition or subtraction are called its terms. 
A simple expression has only one term. A compound expression 
has more than‘one term. A binomial expression has two terms, a 
trinomial has three terms, and so on. For example, 7a + 3ab ~ 5be 
is a trinomial expression, of which the terms are 7a, 8ab, and 5be, 
It will be noticed that each of these terms is a simple expression. 

The factors of an expression are those parts which are connected 
by the sign of multiplication. Thus, in the expression ab x (b+¢) 
the factors are a, b, and (b+c). When one factor of an expression 
is a number expressed by a figure it is called a numerical coefficient, 
or simply a coefficient, of the other factors. Thus, in the expression 
5 ab, 5 is the coefficient of ab. A letter may also be used as a coeffi- 
cient in an expression. Thus, in the expression az the letter a may 
be called the coefficient of x. 

A product which is formed by multiplying any quantity by itself 
any number of times is called a power of that quantity. Thus, 27 is 
the third power of 3, because it is got by multiplying three 3’s to- 
gether. A power of a quantity is expressed by writing the quantity 
with a number over it and tu the right, to indicate the number of 
times that the quantity occurs in the product. Thus, a* means ax 
axaxa, The number over the quantity, as above, is called the 
index or exponent of the power. a, or as it is sometimes written, a’, 
is the first power of a; a’ is the second power or square of a; a? is 
the third power or cube of a; a” is the nth power of a. a? is read 
@ squared, a? is read a cubed, a” is read a to the nth power or a to 
the nth. 

The square root of a given quantity is that quantity whose square 
or second power is equal to the given quantity. The cube root of a 
given quantity is that quantity whose cube or third power is equal 
to the given quantity. So also the fourth root, fifth root, &c., of 
given quantity is that quantity whose fourth power, fifth power, &c., 
is equal to the given quantity. 

The number of dimensions of a term is the sum of the indices of 
the letters composing it. Thus xy%2* or x'y%2* is of six dimensions, 
or of the sixth degree. Numerical coefficients are not taken into 
account in reckoning the dimensions of a term. A homogeneous cx- 
pression is one having all its terms of the same dimensions. Thus 
the expression 2'+ 2xy +4 is homogeneous, each term being of two 
dimensions. 
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Quantities which have the same letters involved in the same way 
are called like quantities. 

Thus x*y, 4a*y, —32*y, are like quantities. 

a®b*c, 2a°b*c, — ab*c’, are unlike quantities. 

Quantities which have the same signs are said to have like signs. 

The order of the terms of an expression may be changed without 
altering the value. 

Thus, a? — be + «/d, \/d+a*— be, - be +a°+ «/d, «/d — bc +a? have 
the same value. Each denotes that the sum of the square of a and 
the square root of d is diminished by the product of 6 and c. 

Hence, to find the numerical value of an expression consisting of 
a number of positive and negative terms :— 

Find the value of each term; collect all the positive terms into 
one sum, and the negative terms into another; then take the differ- 
ence of these. 

If the sum of the negative terms is more than that of the positive 
put ~— before the result. 

The reason of the last statement will be understood from the fol- 
lowing: a-—b means that the quantity represented by 0 is to be sub- 
tracted from the quantity represented hy a. 

If a=12, and 6=8, a—-b=12- 8=4. 
But if a=8, and 6=12, then a-b=8-12= - 4. 


Here we are subtracting a greater quantity from a less. Sinoe 
12=8+4, we may subtract this 8 from 8 and the remainder is 0. 
But 4 still remains to be subtracted. This is represented thus, — 4, 

— 4 is said to be a negative quantity. 

Quantities with a + prefixed (or without a sign prefixed) are 
termed positive quantities, eg. 2, +3, a, +6. 

Pepa with a ~ prefixed are termed negative quantities, e.g. 
—2, -a, -6. 

12-8=4 also means that 4 is the algebraic sum of the positive 
quantity 12, and the negative quantity — 8. 

8-—12= — 4 also means that — 4 is the algebraic sum of the posi- 
tive quantity 8, and the negative quantity — 12. 

We shall now work out a few examples as illustrations of the 
definitions and explanations which have been given. 

If a=1, b=2,c=3, d=4, e=5, f=0, find the values of the follow- 
ing expressions: — 


1. a-b+e-dte. 18. Wet+ bed — ae Ve? + a4, 
4a+6ed 6d+e? 
2. 2a- 386+ 60 - 8d + Ve — 5f. | guar ord 
1 a-b+c-d+te 2 2a-—36+ 6c - 8d+7e- 5f 
=1-24+3-4+5 =2.1-3.24+6.38-8.4+7.5-5.0 
=9-6 =2-6+18 —- 82435 —0 


=17. Ans. 
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Exercises I. 


Find the numerical values of the se haan from 1 to 6 inclusive 
when a=2, 6=3, c=1, d=5, e=6, f=4. 


1. 84456 — 2c. 2. 5a+ 6b - 7c — 8d, 
8. a+2b-3c+5d—e+f. 4. 7ab — 6be + 5ed — de. 
5. 4a — 3ab + 6bed — 2e — f. 6. 2abe — ae + bf — ef + Bac. 


Find the numerical values of the expressions from 7 to 26 inclusive 
when a=1, 6=2, c=3, d=4, e=5, and f=0. 














7. Bac — Sabde + 7bed + f. 8. 18ab- 16df+ 4de. 
9. eka ge re — def. 10. Ao yoke 18d — 6def + 6d. 
3b 6c , 15 10be , 18d 
9a+3b ,a+5e 2d+4e a+b, e+d e+f 
ns i qd 7b It. p74 d- a6 e=f 
ac — be +de Sac + ade + 5be + bde 
16. 3d —bd —ae 16. —~Fbd + Qde + be 
17. a? + 2ab+ 07. 18. 2a?— 4b? + c? +d? 
19. ab + b%c +abc+ab*. 20. 5ab? — Barc + 4be? — d8, 


31. at? — 2ab?c + bc? + 2abed + c7d? — 2be7d. 
22. a° — b4ce + cd? — d’e?f — 3abede + abcd. 


Fatt 5 Tbe — 20% 2a? + ad + bd + 2ab +b 
3s. ~ 8a = det Be at. 2b? + 2ab + ac + be +ad +bd 
at ~—2ab+6? d?-—2de+e* 8a?+70% 111 anf? 





25. Shot Aa ded+d? 9 98 7G Bo Baty Tot 
37. Find the value, when a=3 and z=2, of 
828 + 480° + 600224 ~ 80a3c3 — 90a%2 + 108a5z — 270° 


a8 — 8ax°+ 6a°x4 — 7a%23 + batz? — Sa5x + a8 
Find the numerical values of the expressions from 28 to 87 in- 
clusive when a=4, 6=3, c=2, and d=0. 
98. (a+b)? - (6+¢)?+(c+d)?. 39. a°b? —Qab(a +b) + (a +6). 


80. ie + st a +) 81. /(2ab +a0+bo—o). 
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82. «/(4a%b? + 9b%e? — 12ab7c). 83. «/(b7+ 9a — 6b4/a). 
84, H(at+b+c)(a+b—c)(b+o-—d). 35. {(8b+ 4c) ~ 2a}? 
86. 8a — {2ab - (25 — c)*}. 87. 2a{8e(a + b)? — 4d}. 


88 If a=—4; b=8; c=11; x=6; find the numerical value of 
a/ab + 4% — fa’ +6? 
/a?b? — 4c — \/7x + 2(adb — 1) 


ADDITION. 


Case I.—To add like quantities with like signs. 

Ruxte.—Add all the coefficients of the several quantities together, 
annex the common letter or letters, and prefix, uf necessary, the common 
sign. 

"Exiurut l. 504+6a+3a+8a= + 22a or simply 22a. 

EXAMPLE 2. 30%+2axn+12ax=17az. 

EXAMPLE 8. —ab-—2ab—5ab-—6ab= — 14ab. 

Examete 4, — Say? — 2xy? — Bay? — Aary? = — 17 xy’. 

Instead of arranging the quantities in a horizontal line, as in the 
above examples, we may arrange them vertically as in the following 
examples:— 











EXAMPLE 5. EXAMPLE 6. EXAMPLE 7. 
13abe - oer — 6 /ax 
l4abe — Taxry? ~2/ax 

2abe — 6ax*y? - Van 
29abc -1 8ax*y? : —~9/ax 
aa aS csr ssom ey 


Casg II.—To add like quantities with unlike signs. 

Ruuzt.—Add all the coefficients of the positive quantities into one 
sum, and all the coefficients of the negative quantities into another; 
take the difference of these two sums, prefix, uf necessary, the sign of 
the greater, and annex the common letters. 

EXAMPLE 1. 6a+4a-7a+a- 5a+3a=2a. 

EXxaMPLe 2, —4abx*y + 7abx?y — 5abx*y + aby = — abaty. 

ExaMPce 8. 5xy—xy+2xy— day — 2ay=0. 

CasEz ITI.—To add quantities which are not all like quantities. 

Ruus.—A dd together the like quantities by the preceding rules, and 
write down the other quantities with their proper signs. 

EXAMPLE 1. 4x2—5y+3y — 24+ 4y= 2x + 2y. 

EXAMPLE 2. Add together the three expressions 18a—-5b+¢-— 
18d, —2a+6+4c+2d, and -a-b+ec-d, 

Collecting the like quantities together and arranging in a line we 

et: — 
isa ae a-5b6+b-—b+e+40+0-—18d + 2d-—d= 10a - 5b + Ce 
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But it is better for the beginner to arrange the quantities in columns, 
all like quantities being in the same column, thus:— 


18a -—5b+ c—138d 
—-2a+ 6+460+ 2d 
— a- b+ec-— ad 
10a — 56+ 6¢ — 12d 
oe eS 


EXamMpte 8. EXAMPLE 4. 
a*bc— 7ab*c — babe? ~— 623+ S8ax2+138a%e+ ai 
—8a%bce+ 6ad7o + 2abc? 8x3 — 8a® 
9a*be ~12ab2e+ abo? + 6azr?~— 6a2x 
~2a%bc-— ab%e+ 3abe? = ote 12ax? — . data + 6a? 
~ Batbe—14ab’*eCS™ ao —~ Sax2?+ S8a%x— a? 
Pee ee ae ee eh ee en ere eueayseenererer errr a 


BHxercises ITI. 


Add together:— 
1. a+ 6b, 4a—9b, 20 +388, 2-0. 
2. 38ab — 4c, 5ab — 5be, ae: ore 


A 


o eaNan 


10. 
11. 
12. 


18. 
14, 


16. 
16. 
17. a 
18. 


19. 
20. 
21. 


etyte Fty— 2, U+2—-Y, Yt 
+6? +03, 8a? — 2b? + 30%, 1a? + 809 — - de? 
ea + 7y— 4242, Qa ~8y+52~-6, —5ae+7y+ 4244. 


. 4e+y —~ 52-3, 3a — Qy+2+5, e+y+82-6. 


a? +ab + b, 2a — 2ab + b?, 3a? + ab — 3b’, — 5a? + 2ab + 207. 


oe Saz+ date — 5a8, Ac +. daw? + 50% + 4a8, Q23 — 1l4ax? + Barer 
a®, 
: a% — Bab? +ac? — 4a%e, 6ab? — 3a7b + 5ac? + 6a%e, 3a7b + 2ab? ~ 8ac 


~ 2a%o, 

8m? — 2m3n ~ 2mn? + 8n?, —mF-2n®, —m?n+mn3, —m>+mn3, 
8m*n ~ 2n’. 

ce 2yz, y2 — xy + yz, 27 - Sry — 4az + Byz, +27 +49 — 
zg? — Qry + 2az — 2yz. 

2x* — 824+ 5a22+ y2?, eee ey Qa2? — Zyz%, oo? — QyA— 
Qaoy?, By + Qat — Qa? + By a? 

8a%2’ t Babe, 3b2y? — dabaxy, ax? — 4b°y", b2y? ~ 4a%a? + abay. 

ad — 4a*d +a ne er 4ab4 + 365, 3a4b — a7b?, a> + a®b?. + Sabs 8a5 
+ a°b? — 3275? + ab4, atb — a8 + 28, 

ley bey) a ee} = Sy 2 ~ B % 2a! + 4ab - 66%, a? — 2 

4aty — Say", + lay", +ay", 3 +2 
~3a% +3 — B8, 2a3 — 208, - 8a7b + Pea a’ ead 

Bota -~a+5, a — ont Te 1, a- 2? Ba — 2, 2a8 — 2a:? +. 


2a +38) — 4c, 8b + 4¢ — 2a, 40 -— 2a + 8b, a-c,a+b, b-ate. 
p*— pq +894, 14+ 8p9, 2p*—5, q? - 5pq, 392+9, 4— 5p 
a+b+o4+1, 2a— 2c, 3b- o+2, a~b+1, 4a- 26, b-a-—-2. 


. 2a- 8b + 4e— 5d, 6 -2¢+8d —a, o+d+8a- 2b, d- a + 2b ~— 8e, 


— 2 +23+¢~-3, a*-2e+1, Qe + 82 ~ 4, x? -—5, Qa? — B82. 


SUBTRACTION. 9 


24. x8 + Qardy + Qay? + 8, oF + y3, 2? — Barty, 22y + ey? ~ y®, oF — 98, 

25. 72+ By — Bz, r+ 12y — 52, 9y + 6z2-—2x, 42-x—-y, w— y— 82. 

26. ae a?—b?+¢7+1, b9-2c?+3, c?-6+a?+2b7, 8- 
a? — 507, 

27. a?—b? 4260-03, a?-2ab+b?-c?, 6? -a*- 2ac— 7, a? +b7+ 07+ 
2ab + 2ac + 2be, 

28. 3 — 2a — 469, a+b9—5, b24+7, 1—4a, 8b°—5a +6, a— 2241. 

29. 4ab%c3 — 9a*b3e + a®be?, abe? ~ abc? + 3a7b3c, a*b8e + a®be? — ab2c’. 

80. 2x4 — 827+2, a® — 42? — 5a, 2a4- 6x — 3, a2 + Qe2+1, a? — 2n24+32, 


SUBTRACTION. 


If 5 is to be taken from a the result is written a— 36, and if b+e 
is to be taken from a the result will evidently be less than in the 
last case by c, so that the result must be writtena—b-—c. Again, 
if 6—c is to be taken from a the result will be greater by c than that 
of the first case, because the quantity to be subtracted is less by 03 
the result is therefore written a—b+c. We therefore have the fol- 
lowing rule for the subtraction of algebraical quantities:— 

Ruie.— To subtract one algebraical expression from amother, change 
the signs of all the terms in the expression to be subtracted, and then 
proceed as in Addition. 

ExaMPLe 1.—From 5a +6) - 7c take 4a-55+6c. Changing the 
signs of the terms in the second expression it will stand thus: — 4a 
+5b-—6c. Adding this to the first expression we get— 


5a+6b—-—7c —- 4a+5b —- 6e=—a+11b—18¢. 


After the student has a little practice there wiil generally be no need 
to write down the change of signs; he may imagine that done. 





EXAMPLE 2. EXxaMP.e 8. 
From 3a? — 2y + 3z — a*—a%d + 3a*b? — ad? + 204 
take 22’- y+2z — 2a‘ + 2a b? + 64 
a— yt 2 = Fb + ath abo + 0 
EXAMPLE 4, EXAMPLE 5. 
From 2* — xy” +y* 2a* — 3a° + 407 - 5a-—6 
take —=s aw — ay? +78 at — 2a3 + 3a? -— 4a—4 
~ —¥t af— a®+ a?—- a-2 
a — aera reaennennnearaasaamrevar=— | 


Exercises III. 


1. Take 16 — 2a from 18 + 4a, 
9. From a+ take a— 2. 
3. From a—d take a+. 


OM Ip 


10. 
11. 
12, 
13. 
14. 
156. 


fi 


18. 


19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
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From 10a — 56+ 8c take 6a ~— b—c. 


. From 2+ 2y+ 4z take —382+y- 


From 18ax — ky + 2cz take 12ax + 5ky — 4ez. 


. From 1+2m+3n-—p take l—m-+4n— 2p. 


From 2? + 2ay + y? take x? — Qay + 

Take a* + b?+2ab from a? — 6? — 2ad. 

From 2° — 8x?+ 82-1 take 2?+ 82?+382+4+1. 

From 524 — 12z7y? + y take a — 8x77?+ 6y4. 

Take a4 + aSy + 2*y?+ xy? + y4 from af — 4aSy + Barty? — dary? + 8 
From a+6 take c— 3. 

From a—d take b+. 

From a+ 26 — 3c take 6+ 2c— d. 

From 2? +4? +27 take x? — Quy + y* — 2yz+ 2axz. 

(a) From 2424+ 13a%x? — 11la*t take 824 — 8aa3 + 2a%x?, 

(5) and from the remainder take 102‘ - 3az°+ 18a%a? + 16a4, 


(a) From 15y4—- 17y°x + 2227 take a4 + 18x? - May, and 
(b) take this remainder from x4 + 13y4 + 22? - yx 
From 3p? — 2p¢ +q? take 3pq -— 2y/+p-. 

n @+b6a-3 » @—a-l, 

nun £2—-Y-2 nn ~C2—-Y+Z, 
Take a? + 3a?7+3a+1 from a3 — 3a7+ 3a —-1. 

n 4a—8b+8c—4d » @—-64+5c— 6d. 

n @?+27 n @*— 2ax-+ 27. 

un tart] un @+ar+oati, 

n 8a~-~4b+5c+6d+e » @—26+ 6c — 8d. 

un 2a*ge? —-5axr+1 u 40742 + an —-6. 

a ~ day + Sry? + y? un 6x9 + Bay + Fay? — By. 


What must be added to #—y to give x? 
What must be added to a—6+0 to givea+b? 


MULTIPLICATION. 


ax 6 means the sum of } taken a times. 


Thus, ax 6 means 6+6+6+...... (a times), and is written ab. 


Or, a x 6 means the sum of a taken b times. 


Thus, a x 6 means a+a+@+...... (b times), and is written ab. 


ax b=ab. 


ax —b means the subtraction of the sum of } taken a times. 


Thus, a x — bd means the subtraction of ab. 


The subtraction of ab is represented by — ab. 


ax —b= —-ab. 


a" x 6 means the subtraction of the sum of a taken 3 times. 


Thus, —ax b means the subtraction of ab. 


-But the subtraction of ab is represented by — ab. 


°° -axb= — 


~ a x —~ 56 means the subtraction of the sum of —a taken 6 times, 
But the sum of —a taken 8 times is ~— ab. 


Thus, —ax ~6 means the subtraction of ~— ab. 


MULTIPLICATION. jl 


But the subtraction of — ab is represented by +a. 
’.-@x —b=-+ab or ab. 
From the above we get the following general results:— 
+ax +b=+ab —-ax —b=+ab °- 
+ax —b=-ab —~ax +b=-ab 
And from these we have the following rules:—If two quantities 
with the same sign are multiplied together, the result is positive. 
If two quantities with opposite signs are multiplied together, the 
result is negative. Or, stated briefly, like signs give plus, unlike 
signs give minus. 
a™ xX A®™=AX AX G..sse (m factors) X@X @X @...... (n factors) =a x a 
ea es (m+n) factors=a"™, 
Hence the rule.—When like quantities are multiplied together add 
the indices. Thus, a*xa?=a°. 


RvuLeEs FOR MULTIPLICATION. 


CasE I.—When multiplier and multiplicand are both simple ex- 
pressions. 

(1.) Determine the sign of the product by combining the signs of 
the multiplier and multiplicand. Like signs give +, unlike signs 
give -. 

(2.) Determine the numerical coefficient of the product by multi- 
Bryne. erence the numerical coefficients of multiplier and multi- 
plicand. 

(3.) Arrange as a continued product this numerical coefficient and 
the various literal factors of multiplier and multiplicand. 

(4.) If in multiplier and multiplicand we have different powers of 
the same letter, form the product of these powers according to the 
law a™ x a™=amn, 

(5.) The order of the factors in the product is immaterial, ¢g. 
ab may be written ba; xy*z may be written zyx, or xzy", or y°zx, or 
y*az, or zxry?. 

EXaMPLeE, 5ab*a*y x 80°68 = 15a%b arty, 

Cast II.—Where the multiplicand is a compound expression and 
the multiplier a simple expression. 

Multiply each term of the multiplicand by the multiplier, and find 
the aleebeaical sum of the several products. 

Norz.—lIf different powers of the same letter occur in the terms 
of this sum, arrange the terms according to the descending or ascend- 
ing powers of that letter. 

EXAMPLE.—Multiply 3p4g5 + ¢475 — 6714 by — 2p*g'r4, 

— 3ptq’ + g4r* — 6p*rt 
— 2p2girt 
6p8g8r4 — 2n*q7r® + 1249578 
ee 


Cast III.—When both multiplier and multiplicand are compound 


expressions. 
ultiply each term of the multiplicand by each term of the mul- 


iZ 


ELEMENTARY ALGEBRA, 


tiplier, and find the algebraic sum of the several products. If like 
quantities occur among the products arrange them in columns, as in 


addition. 


EXAMPLE.—Multiply 227-6 — 42+2° by 22+2?-3 
(arrange according to descending powers of 2). 


+22°-—da — 6 
x+22 -—8 
x + Qat— 4g3— 6a? 

+ 224+ 4e3-— 872-122 


—325—- 627+127+18 
+18 


a + 4ar4 — 323 ~ 2027 


Exercises IV. 


Multiply— Multiply— 
1. — 10xy*28 by —2xuy*z, | 16. abe +4ab? by 8a*b — ab?. 
2. 4p%q'rt Sax. 17. 3a%b2e-—6a*b =—s-- 2a 8b — 87d, 
8. — 6xby — 5ay?. 18, 823y — 2a? 5ady + Bry, 
4. 9a®bé — 8b%c4d. | 19, 422-7 a+ 3. 
b. —12a%y’ —abcx8, | 20, 3a?+ 5b? a—b. 
6. a4 -ax+27 a?, 21. a*-ab+0? a+b. 
7. 9a? ~7 — 36? 6x3. 22, a*?+ab+b? a—b. 
8. a*— 2ab +b? — ab. 23, x?7~2r4+1 x+1. 
9. — 8p*q + 3pq° — 9? — 2nq. 24, x?- 32-10 x— 2. 
10. ~ 5m - Nn. 25. 22? -32+7 4a + 5. 
11. ~7a?+2a7b-ac ~5ab*c%, | 26. 307+ 42-5 2x — 3. 
#~12. 10x5 — 4x8y3—7y5  QaPy?, 27, 1+5a+6a? 1+4e. 
13. ax* — bx? + 3x -¢. 28. 1-9%+2007 1-32, 
14. p*y? — 2pqy + ie 4ax. 29. x2+2Qey+y? x+y. 
15. —1-—3mxz+7 — 3mn. 80. x? -2Qayt+y® a-y 
81. 5x? - dry + 3y by 2” —y. 
82. 3a? — 5abe + 26%? a— 4be 
83. m4 + 3m?n? — 4né 3m? — n?. 
84. a+b+e a —b. 
85. 32 -— 2y—z 3a + 2 
36. ~4q+5r op +g. 
87. ax? -axy+3y* Y — ax. 
38. + 20+ de 8 x — 2. 
89. 2° — 52?7-2+2 8a — 5. 
40. 223 — 27+ 6x2 -—3 4a +2. 
41. a? + 30%) + 3ab? + B8 a—b. 
42. 0% — 3b7+3b-1 6+1. 
43. 2? — Qay + 2ay? — 8 2x — By. 
44. a?+2ab+67- 0? a —b. 
45. a? — 67 4-2bo — c? b+. 
46, 2a% + 427+ 82+16 8x — 6. 
47. 3a® — Bate + 12072? — 242% 2a* + 4a, 
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ra — 
8. a*—aF+a?-a+1 by a+ 2a +1. 
a 4 y+ 9 — ary — oy e+ ay —y% 
50. a?+ 5? +c? ~— ab—ac—be a+b+e. 
51. ab+ac+be a-b+e. 
52. a4+ 2ar* + 8072? + 2a5x + at x? — 2ax + a’. 
53. 27+ 2ry— iAP taal x — 2y + 52, 
54. 1+ 20+ 32) + da + Sat 1 — 27+ 27, 
55. a? — 2ab — 8ac + 467 — 6be + 9c? a+ 2b + 3c. 
56. Be a’ ~ 8a? +-8a—1. 
BT. l+at+ar%t+ a3 + zt+ 95 l-xv+g2- 43+ a4~- 25, 


Find the continued product of— 
58. a+1, a—1, a?+1, a4+1. 
59. ab+2x, ab— x, a°b? + 2? ath + ot 
60. x+y, x —ayt+y’, e-y, P+aeyt+y’ 
61. a®-ab+ 6, a®+ab+ 62, at ab? + 04 
62. 1-xy, 1 -— xz, 1- yz. 


DIVISION. 


Since a x b= ab, ab=-a=b. 
ax —b=-ab, -ab+a= -B. 
-—~axb=-ab, ~ab+ —a=b. 
—ax —b=ab, ab--—a=-b. 
Hence in division as in multiplication the rule of signs is—like 
signs give plus, unlike minus. 
Since 4a x 86=12ab, 12ab + 4a= 38. 
Hence the rule of coefficiente:— 
Divide the coefficient of the dividend by that of the divisor 
Since a® x a4=a’, a? + a= at 
Hence the rule of indices: — 
Subtract the indices of like letters. 
Since 67-+67=6°, and also =1, 6°=1. 
CasE I.—To divide one simple expression by another. Apply in 
order the rules for signs, coefficients, and indices. 
Example 1. 122y+4=3ay. 
EXAMPLE 2. -2abe+a= — 2ab. 
EXxAMPLe 3, 8a7b4-- — 2a°b?= ~ 4a‘d?. 
Examrie 4, - 30a*b4artys+ — 5a%aP = 6a*dtny’, 
Casr II.—To divide a compound expression by a simple one. 
6 aa each term of the dividend separately by the divisor as in 
ase 





EXAMPLE Il. EXAMPLE 2, 
2) 4a+ 66 b) ab — 5? 
2a + 3b a—b 
Gaieaeawenseene SaaS 
EXampce 8. MPLE 4, 
~ 8abe ) ~ 8a*bc* + 6a*bo* — 4a%dy ) abet 12a*b2xy 


— Qa%e — 2a5 + 3a 
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CasE III.—To divide one compound expression by another. 
1, Arrange as far as possible both divisor and dividend according 
to ascending or descending powers of some common letter. 
2. Divide the first term of the dividend by the first term of the 
divisor for the first term of the quotient. 
3. Multiply each term of the divisor by the term thus found. 
4, Subtract the product from the dividend. 
5. Consider the remainder a new dividend, and proceed as before. 
EXaMPLe 1.—Divide 2? - 9x+20 by 2-4. 
a—-4)22-92+20(2-5 
x*— 4a 
—5x+20 
— 52 +20 





EXAMPLE 2,—Divide at + ab? + b¢ by a2+ab+ 0%. 
a*+ab +b?) at +a*b? +64 (a? -—ab+b? 
a* + ab + a6? 
— ah 
— a8b — a?b? — ab 
+ a7b* + ab? + b4 


ExamMPLe 8.—Divide 2+ — 7x+90 — 30x? by 9+ x?- 7a, 
Arrange divisor and dividend according to descending powers of =, 





x?—Ta+9) a4 —30a*-— 72+ 90 (a? +7%+10 
as— 7x? + 9x? 
723 — 3922 — 7x 
7x3 — 49x? + 63x 
10x? — 70x +90 
10x? — 70x +90 
ExamrPLe 4.—Divide 2° — 4° +24 8xyz by x —y +z. 
e-y+z) at + Bayz —-y> +2 (a2+ay—az+y'+ye+e7 
tO ee ee ay y+ ye 
gly — ale + Saye 
sy — ay? + xyz 
— 272+ xy? + 2xyz 


— x2 + wyz—- x2" 


xcyi+ xyz+ae?— oP 
zy? -Ptys 
ayetast 86 vig 
yz — ¥°2 + yz" 
— Yt" + 


xzt aye? 


DIVISION. 


Bxercises V. 


Divide— 
1, 8a2y%2 — x2yz9 — 4ary2z? by —ayz. 
2. 8a5d— Q0atb? + 120888 + 16a2B4 . 4%, 
8. a*b- 8abe+ 2ab_cd ad. 
4 l2a*xy —-9axn‘y+15abx — 8a8cu?y 3ax. 
B&B. — 20a°bc* + 15atb*c8d — 15abe + 10a%b20 — 5abe. 
6. a? b4a3y4 — 2athix?y3 — 8a5b?ay? + 4a®dy — abby, 
7. 4a ~12a%y + Bayz — 16aaty%2? 4x. 
8. a°b%d — abscd? + 2a7d5 — 2abed — ad, 
9. —2a7+10a5+ 1803 — 4a — 2a, 
10. — 6a%x8 + 9a7x" — 12a8x!2 + 15a%xl4 — 8a5z8, 
Divide— Divide— 
11, 27+182+42 by #+6. 21, 627+ 52-6 by 2x+ 8. 
12. «7+ 27x2+180 +15. 22, 5a? -18a—8 a—4, 
18, «?-—182+36 x — 4, 23. 807+ 244+ 10 2Qx + 5. 
14. x? ~— 332+ 272 2-17. 24, 2847 —2a-—6 4x — 2, 
15. a?+ 8a — 54 a+9. 25. 8027-a-1 1+ 62. 
16. a?+1la—312 a—13. 26. 9a? —- 27a+ 20 8a — 4. 
17. a?-a-—12 a+3. 27, 12b°c? — 58be — 10 bo — 5. 
18, a?—7a-—98 a—14, 28, y4+7y° +12 oy? +3. 
19. 77-64 y+8. 29. 2*—2*-156 zx? — 18. 
20, 477-121 2y-11. !80, 9a*-81 822+ 9. 
Divide— ; 
81. 1223 - xy + 4y3 by 3a + 2y. 
32. 63+ 18567 +52b+ 60 67+ 86412. 
83. 2+ 12x7y + 39ay* + 28y® xi+ Bay + 4y3. 
$4, a? + 9a7b — 10ab* — 16808 a? + 8ab — 2862, 
35, 12p* — 11p?+9p+18 3p? — 5p + 6. 
86. 2? — 27? —-147+ 24 44.22 — 8. 
$7, 2 — Oxdy + 26xy? — 24y% x3 — Bry + By, 
$8. 6a°b? — 8a7b? — 56adb — 32 8a7b? — 10ab — 8, 
$9. 2° — 6lz+180 a? + 4a — 45. 
40. 2° — 9x7y + 108y° x2 — 8xy — 18y%, 
41. 627+ dary — 5xz — 16y? + 40y2 — 252? le ib 
42. 9a? — 6ab + 24a0 — 8b? — 2bc + 150? 8a — 40 + Be. 
43. a7+2ab + b? — c? a+b+e. 
44. m?—n? + 2nxz — x3 m—-nt+x 
45. a2x? — Qabay + b4y? -1 ax —by—1. 
46. 4x7 ~ 12xy + 9y? — 1624 es ad 
47. 9a* — 4b7+ 16b0 — 160? 8a + 26 — 4¢. 
48, a? — 09+ 2? ~ y? ~ 2ax — 2by a-b—-aw—-y. 
49. a®+ 4° — 657+ 125-8 a+b—-2 


a — 9? + Sy%z — Sys? + 28 


a+ oy ~ os-+y9 — 2ys +s 
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BRACKETS. 


Since a+ (6+c)=a+b+e, 
a+(b-c)=a+b-.¢, 
a-(b+c)=a-b-0, 

and a-—(b-c)=a-b+e, 
we have the following 
RULES FOR THE REMOVAL OF BRACKETS. 


(1.) If the bracketed quantity be preceded by the sign +, simply 
remove the brackcts. 
(2.) If the brackcted quantity be preceded by the sign —, remove 
the brackets and change the sign of every term within thom. 
(3.) When there are brackets within brackets, first clear away the 
innermost, then the next, and so on. 
A straight line, called a vineulum (band or bond), placed over 
several terms, may be used instead of brackets. 
EXAMPLE 1.—Simplify by clearing away brackets and collecting 
like terms, 2a + 3b — {a + 4b — (5a + 25)}. 
2a + 3b —-{a+4b — (5a +2b)} 
= 2a + 36 - {a+ 46 — 5a — 26} 
=2a+38b-—a-4b+5a+2b=6a+0. 
EXAMPLE 2.—Simplify 4x -— [62 + 8y—{w—5y + 2+ (7x —-6y + 42 
~ 2x — y — 8z)}] 
4x —[60+3y —{xe -5y+2+(7x — 6y + 42 — 2x - y — 82)3) 
= 4a —[0x+ By —{xa- 5y+2+ (7x — by + 4z2- 2x + y+ 8z)$] 
= 4x — [62+ 8y — jx - 5y+24+ 7x — 6y+ 42-20 +y + 82}] 
= 4a —[62+3y—2+5y —z-— 72+ by — 424+ 2x - y— 82] 
= 42 — 62 — 8y+a—~Sy+2+ 72 —- 6y+4z2—-2xe+y+ 82 
= 42 —-18y + 1382. 
EXAMPLE 3.~—Simplify 4a ~ 7[a + 2{3a — 5(a —1)}- 8] 


4a — 7[a + 2{3a — 5(a — 1)} — 8] 

= 4a —7[a+ 2)3a — 5a +5} — 8) 

= 4a —7[a+2{ - 2a + 5} — 8] 

=4a-7[a—- 4a+10 - 8] 

= 4a-7[-3a+2] 

=4a+4+2la-14 

=25a—-14. 

Simplify — Exercises VI. 

1. 4a + (8a — 6). 8. 9a — 56+ ¢- (6a + 3d + 5o), 
2. 6 — (4a + 8). 9, 2n+4y—z— (x — 8y— 92). 
3, 522-82 —-7, 10, a?+ 2ab + 09+ (a? — 2ad +04), 
4. 2n+3-+ (6x — 9). 11, a?+2ab +5? — (a? — 2ab +5%), 
5. 7x + 5y — (x + By). Saas rere me? eae” 
6. a+8b— (a — 8b). » &— (de+8) + (6x +2). 
%. 4a +8+ 20+ (a+ 20 +80). 18. ba+b~(4a+ 8b —¢). 


(776) 
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14, 4a? -— (207 +a - 4a+1). 15. a-{b-(c-d)}. 

16, a? — {3a7b + (3ab? — b)}. 17. 7x2 — {4x7 — (3x? — 5)}. 
18, 2x - (3a ~5y) -{x+7y- (8x+y)}. 

19. 62% — {323 + 62x? — (827 + 62 — 3.x + 6)}. 

20. 3a — (26+ 8c) — {6 ~ 26+ (a— 6+ 20)! 

21. 8-{3+ (2a-1)} —- {4a -(5+a)}. 

22. ie ie ae Gee 

23. 18a ~[lla+ {9a — (7a + 5a)}}. 

24, x3 — (x? +a) —[1 — 2+ {x — (2? +07 —1)}]. 

25. 18a+7b —[c+6a — {4b —- 8c + (2a—6+4 9c)}]. 

26, 5-[5—{5—(5-5—a)}}. 

27. 83a —[7b + {2c - (a - 96)}] + [4a — {6c + (5a — b)t]. 

28. 2? — [x3 — {a? — (2? + y")}) - [y? - fy? - (yy + 2)}]. 

29. 1-[1-2-{l-a2-2?-(1-a2-2?-28 -1-—2-2?- 23 - x}, 
30, 40 — 10/4 ~(2+8)}. 

31. 4—2(4 — 4) — 314 — 3(2— 1+) — 8}. 

$2. 4a — 3[{26 — (1 — a) — b} + 2(1 — a)}. 


1 1 
33. x] -2-2 z+2(1-2+2) +1], 
34. 467(sa? + 8ab + b)3 — {(a + b)® — (a — 5)3}". 
35. {(e+y+2)"— (@—y+2)*}*— 16x22(y+2z)? 


SIMPLE EQUATIONS. 


Two expressions connected by the sign of equality (=) constitute 
either an equation or an identity. 

In an equation the statement of equality is only true when the 
letters in it have a particular value or values. Thus the statement 
x+2=8—~< is only true when x has the particular value 8. 2+2= 
8 — x is therefore an equation. 

In an identity the statement of equality is true whatever be the 
values given to the letters in it. Thus the statement (a+6)?= 
a*+2ab+6? is true whatever be the numerical value of a or 8. 
(a + 5)?=a? + 2ab + b? is therefore an identity. Two numerical ex- 
pressions which are equal to one another and are connected by the 
sign = also constitute an identity, as 8x5=6x7-—2, The following 
are also examples of identities :— 


(a+y) (2— y= —-¥? 
(a+2) (2? - 22+1)=23 ~3x+2 
(RY An ac 
a-a eta 2x-at 
The expressions on each side of the sign = are called the sides or 
members of the equation, that on the left-hand side being called the 
first side and that on the right the second side. 


A yea in an equation which must have a particular wane or 
778) 
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values before the statement of equality can be true is called an 
unknown quantity. Unknown quantities are usually denoted by 
the letters at the end of the alphabet, as =, y, z. 

The root of an equation is the particular value of the unknown 
quantity which, when substituted for it, reduces the equation to an 
identity. Thus in the equation <+5=2z+8 it will be found that 
the root is 2; putting this for x in the equation we get 2+5= 
2x 2+3, which is an identity. The root of an equation is also said 
to satisfy the equation. 

The process of finding the root or roots of an equation is called 
solving the equation. 

When, in an equation which is in its simplest form, the highest 
power of the unknown quantity is the first, the equation is said to 
be of the first degree or a simple equation. And when the highest 
power of the unknown quantity is the second the equation is of the 
second degree or a quadratic equation. In like manner we have 
cubtc equations or equations of the third degree, and so on. Of the 
following equations (1) is of the first degree or a simple equation, 
(2) is of the second degree or a quadratic equation, (3) is of the third 
degree or :. cubic equation, and (4) is of the fourth degree or a bi- 
quadratic equation. 


2(a — 3) +5=3(x — 2) (1) 
x*-5x2=6 (2) 
g+2x2-7=0 (3) 

a’ — 3x3 — 7a? — 272 =18 (4) 


An equation of the first degree is also said to be of one dimension; 
onc of the <econc degree of two dimensions, and so on. 

An equation with one unknown quantity has as many roots as it 
has dimensions. 

Tho equations in this chapter are solved by the application of ono 
or more of the following axiomse:— 

(1) If equals be added to equals, the results are equal. 

(2) If equals be subtracted from equals, the results are equal. 

(3) If equals be multiplied by equals, the results are equal. 

(4) If equals be divided by equals, the results are equal. 

From the first two axioms we derive the following important pro- 
position, namely—Any term may be transferred from one side of an 
equation to the other by changing its sign. 

For example, let x+b=a-z. 

Add to oach side; then by axiom (1) 
t+xex+b=a-x+aQ, 
that is 24+b=a. 
sub‘ract 6 from each side; then by axiom (2) 
22+b-b=a-—b), 
that is Qa=a-b. 


Thus we have taken the — 2 from the right to the left hand side 
of the equation by changing it to +2. Also we have taken the.+6 
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from the left to the right hand side by changing it to -~b. From 
this it is manifest that every term of an equation mcy have its sign 
changed without destroying the equality expressed by the equation. 

From axioms (3) and (4) we derive the following:—ZJf every term 
on each side of an equation be multiplied or divided by the same 
quantity, the results are equal. 

The principle just stated is most frequently applied to clear an 
equation of fractions. 

We will now apply the foregoing principles to the solution of a 
few examples. 


EXAMPLE 1,~——Solve the equation 5x - 7 = 2x + 8. 


5a -224=8+4+7; 
that is 32—15; 
divide by 3; then n= ee 


If 5 be put for 2 in the original equation we find that each side is 
equal to 18; therefore 5 is the root of the equation. 
EXAMPLE 2.—Solve 3(”%+1)-7=2(3 - 2). 
Multiplying and removing the brackets, 
82+3-—7=6 - 22; 


transposing 8x+2e=64+7 - 3; 
that is 5a2=10; 
therefore net . = 2, 


EXAMPLE 3.—Solve 5(a +8) — 4(a — 8) + 3x=3({x+ 2) — 2(a-—15). 
Multiplying and removing the brackcts we get 
5”2+15- 444+124+32=3274+6 - 224380; 


transposing 5x — 4a + 82 —-8x+274=—6+380-15-12; 
collecting the terms 3293 
therefore v= ; = 68. 


EXAMPLE 4,.—Solve ‘3(a ~— °5) — °25(a% ~ 2:8) =*2(%+ 8) — °4(x —°5). 
Multiplying and removing the brackets we get 
Ba ~°15 — °25x+°7 = "24 +1°6 — 40+ °2s 


transposing "Ba — ‘26a — 22+ '4er=1°64+'24+°15 - *7; 
collecting the terms "25a = 1°25; 
therefore os eae 5. 

"25 


Bae _ e2t+2 2-5 _ 
EXaMPLs 5.—Solve 5 +3 ag oe 
The first step will be to clear the equation of fractions. This is 
done by multiplying both sides by 12 (the L.C.M. of the denominators 
of the fractions). 
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Thus 12x Be 4 We _ 2042) _ TE) 212 x 6; 


4 
that is 18x + 4x - 8a -6-27+10=72; 
collecting the terms 17x = 68; 
therefore Soe 5 =—4 


EXAMPLE 6,—Solve 4(2+ 4) + §(x +4) =3(2+4) +4(2+4). 
Multiplying both sides by 60 (the L.C.M. of 2, 3, 4, and 5) we get 
30(x + 4) + 20(2 +3) =15(2 +4) +12(2 +4); 
multiplying out and removing brackets the above becomes 
30”2+104+ 202+5=1574+-384+127+ 2; 


transposing 80x + 202 -15x%-127—-34+2-10-5; 
collecting the terms 232= —10; 
therefore t= 10. 

23 


We may now give the rules for solving a simple equation of one 
unknown quantity. 

(1) Clear the equation, if necessary, of fractions. This is done by 
multiplying every term by the L.C.M. of all the denominators. 

(2) Transpose all the terms which contain the unknown quantity to 
one side of the equation, and the known quantities to the other. 

(3) Collect the terms. 

(4) Divide both sides by the complete coeficient of the unknown 
quantity. 

Exercises VII. 


Solve the equations— 














1. 182=182. 2, 152= 225. 3. 44+5=21. 
4. 2x+5x2+3x=50. 5. 182-172 -2x2+8x=6. 
6. 32+5=2+4+9. 7 142%-—11=1027+5. 
8. 244 —-27=132% —-5. 9, 2n+3=—8x+4 45, 
10. az+c=—bxr+d. 11, 6(e-5)+4=5(a — 4). 
12. 9(2—11)=6(2+2) —12. 13, 3(x—4)+5(x-6)-6=0. 
14. 29” - 6(2+15) -71=0. 15. 3(4+7) +62=8 — 5z. 
16. Oe Oe ee ae 

£4 ce Mya 
17. g tials 18. 4 51% 9 

~ 4, 6 «2 we 2_u,4 2% 
el fae a O63 ht 76 5 

a 4¢_ »_ 32, 5 
gg, 92-38_o_ 5, gg 2218 82) 55) 

4 2 3 

95. 5(x+1)-3(2+2)=9. 26, 79 42219-2200 


47. 4(5x—-1)-6(22-82)=22-8, 28. 27-44% /*_2, 


29. 
80. 
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15a — 3(e+1)= 4a — 25. 
85(2x —1)— 25(a +1)=4 — 5a, 



















































































31. 5(2% ~ 3) —12(82+1)=5(x2 -— 2) —11(z — 3), 
$2. 35a ~ 55(x + 6) +205(2 — 27) = 75a — 459. 
342-56 7a-3_7x-5 
a ES ae = 24. 
5 5 g tee 
l7z-5 8e-25_ 7-52 
. - = ~— 417, 
34. 33 9 4 i 
35, 2/7 _8e+7_5ae-9 sx-9 
"5 4 += «8 6 
oP ee 0). 8) 
36. x ; ; = 5(e 5) 
37. (2 — 7h) +4(a— 15) =4(4e—-11). 
2x 3a x+l 2x-6 4x —- 139 
° 1 Dis ee eerie a ° ee ee eS e 
ae +3 3. 64 44 . 6 7 14 
x-12 2-4, 2-8 w@ lt+au, 24a, 384+2_ 
$22 ( 852) fers) 1 3x41 
cles Ta | ay Sa ae a ea 
_@+2 4-6 w-4_ 7a — 4 aye 
44. x ; + ti ae 45. 8a + — + 2(8a 7)= 28. 
sett _( - 2-7) = 8a+7 2-7 _x-4 
46. —; ar = 86. 47 “ag 5] +2g=-7-- 
48. sa +3945! — Be. 04) - = OS 11 
44-2] 7% — 28 9-—7x 
49. = 33 — . 
7 +723 + 5 x+33 : 
9x 38 32x 
. 89-2 -—+8=-27-17-— 
50, 39-2 ste 5 17 ; 
we 2e+8h 182-2 7x «+16 
oN tm 9 386 #12 «386 — 
1 1,1 
: = |— —+— )=4. 
&2 (+3) b2( +35) 


PROBLEMS PRODUCING SIMPLE EQUATIONS. 


One of the uses of algebra lies in the application of the equational 
form to the solution of problems. 
For oe to find the number, the half of which added to 8, is 


equal to 12 


aminished by 3th that number. 


To arrive at the required number by ordinary arithmetic would 
be somewhat difficult, and would require close connected reasoning. 
Whereas, if we represent the required number by 2 and express 
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algebraically, according to the terms of the problem, the relation 
between x and the known numbers, we have an equation, 


x a 
za =12-2 
5t 3=12 ri 
where all the facts are stated in a connected and tangible form, and 
the value of 2 is determined by solving the equation. 


Thus %+7= 9, 


2 4 

24+2= 36. 
32 = 36. 
pee: toma G4 


As another example of questions presenting difficulty of solution 
by ordinary arithmetical methods consider the following:— 

EXxaMPLeE 2.—The ages of a father and his son together are 80 years. 
If the age of the son be doubled zt will exceed the father’s age by 10 
years. What are their respective ages? 

Representing the father’s age by x, the son’s age will be (80-2); 
and double the son’s age will be 2(80 — 2). 

Thus we form the equation— 

2(80 —x)=x%+10. 
That is 160-27%=2%+10. 
r —8x2= — 150. 
Dividing by — 3, x= 50, the father’s age. 
80 — 50=30, the son’s age. 

The following problems and their solutions will further illustrate 
this method :— 

EXAMPLE 3.—A’s age ia thrice that of B, and B’s age is as much 
below 38 as A’s age ts above tt, Requwred the age of each. 

Let «= B’s age. 

Then 3x2= A’s age. 

38 —2=the number of years B’s age is below 88. 

3x —-38=the number of years A’s age is above 38. 
And according to the terms of the problem, 

38—- x=32- 38. 
—~4xz= -— 76. 
x= 19=B’s age. 
3a= 57=A’s age. 

EXAMPLE 4.—A class is composed of three times as many boys as 
girls. One day, when four boys and four girls were absent, it was 
found that there were present four times as many boysas girls. What 
ts the number in the class? 

In such a case as this proceed as follows :— 

2=number of girls. 

, 8¢=number of boys. 
«—4=number of girls present when 4 are absent. 
8a —- 4=number of boys present when 4 are absent, 


PROBLEMS. Ze 


Now according to the terms of the problem, 
3a —-4=4 times (x ~- 4) = 4(z — 4). 
That is 37—-4= 42-16. 
—-x“%= —-12, 
¢=12=number of girls in class. 
“, 8¢=36 = number of boys in class. 
; 48 =*humber in class. 
ExaMpie 5.—A man walking at the rate of four miles an hour, 
covers a certain distance in three hours less than another who walks 
at the rate of three miles an hour. Find the distance. 


Let x= the distance in miles. 
5 =the time in hours of the one. 


~ _the time in hours of the other. 


According to the terms of the problem, 
%—* _ 3, 
4 3 
“, 8%= 4x — 36. 
-—x= ~ 86. 
x= 86 miles. 


Exercises VIII. 


Twice a certain number is greater than 10 by 4. What is the 
number? 5 
. One number exceeds another by 3, and their sum is 25. Find 
the numbers. 
. Divide 86 into two such parts that the one may exceed the 
other by 4. 
. The sum of two numbers is 24. If to one of them five times the 
other be added the sum is 40, Find the numbers. 
. Divide 340 into two such parts that one part may be sixteen 
times the other. 
. The sum of two numbers is 50 and their difference is three times 
the less. Required the numbers. 
The sum of three numbers, each of which is one-third of the 
number following, is 117. Find the numbers. 
. Find the number whose half diminished by 1 is equal to its 
third part. 
. Find the number whose half diminished by 3 is equal to its 
eighth part multiplied by 3. 
. Find a number, the sum of whose sixth and eighth parts is less 
than its half by 10. 
. A fish weighs 10 lbs. and two-thirds of ita weight more. Find 
the weight of the fish. 
. What was the wealth of a man, who, when he gave away the 
third and fifth parts of it and £850 more, had nothing left? 


oon eo ao » Oo bP 


an 
S pF & 


24 ELEMENTARY ALGEBRA. 


18, A boy had four times as many red marbles as white ones. He 
gave away 12 red ones for 8 white ones, and then had three 
times as many red as white. How many of each had he? 

14. A vessel belonging to three persons A, B, and C, was lost. <A 
possessed a third of the vessel, B a half of what A possessed, 
and C the remainder. C’s loss was £1000. What was the 
value of the vessel? : 

15. A boy playing marbles gains four times as many as he started 
with, and then loses 5. He now finds that he has 95 left. 
How many had he at first? 

16. A number of apples are divided equally among 6 boys. If there 
had been 7 boys each would have got 3 apples less. What 
was the number of apples? 

One cistern can bold twice as much as another. The larger 
one when one-third filled contains 10 gallons more than the 
smaller when half full. How many gallons can each hold? 

18, The amount of leakage from a cistern is 21 gallons less than a 
third of the whole contents; 63 gallons now remain. What 
was the leakage? 

19. A prize of £4400 is divided among two officers, four men, and 
six boys. Each officer receives twice as much and each boy 
half as much as a man. What does each receive? 

20. A farmer sells 3 horses, 5 cows, and 30 sheep for £600. The 
price of a sheep is one-third that of a cow. The price of a 
horse is five times that of a sheep. Find the price of each. 

21, A man walks a certain distance in nine hours, If his rate had 
been half-a-mile more per hour, his time would have been 
one hour less. How far did he watk? 

22, How many eggs at 3 for twopence should be purchased in order 
that 10 shillings may be gained on retailing them at 4 for 
threepence? 

28. A can dig a garden in 10 days, B in 12 days, and C in 15 days. 
In what time can they do it working together? 

24. A boy plucks from a tree a certain number of apples. A second 
takes four for every three the first takes. ‘Together these 
two have five times as many as a third takes; and the three 
have 42. How many does each take? 


3 
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SUPPLEMENT TO MULTIPLICATION. 


By actual multiplication we get— 
(a+ a) (x+b)=2? + (a+b)x+ab, 
(%-+a) (x —~-b)=2*+(a—b)x- ab, 
(%— a) (%+b)=2?-(a-b)x— ab, 
and (2 —a)(z—b)=27-—(a+b)x+a8, 


the product of expressions of these forms wae be put down without 
going through the ordinary process of multiplication. 
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Note— 
(1.) vane the product consists of three terms in descending powers 
of x 


(2.) That the first term of the product is x’, 

' (3.) That the coefficient of the second term is the sum of the second 
terms of the factors. 

(4.) That the third term is the product of the second terms of the 
factors. 

EXAMPLE 1.—What is the product of +7 and «+5? 

The product consists of three terms. 

The first term is 2”. 

The coefficient of the second term is 7 + 5, that is 12. 
The third term is 7 x 5, that is 35. 

Therefore the product is 2? + 12x +35, 

EXAMPLE 2.—What is the product of s—7 and 2+5? 

As eae the product consists of three terms of which the first 
is 24, 

The coefficient of the second term is —7+5, that is — 2. 

The third term is —7 x 5, that is — 35. 

Therefore the product is x? — 2a — 35. 

By actual multiplication we find that the continued product of x +a, 
2+b, e+e is 22+(a+b+0)22+(ab+ac+be)x+abc, from which we 
observe that— 

(1.) The product consists of four terms in descending powers of =, 
beginning with 2°. 

(2.) The coefficient of the second term is the sum of the second terms 
of the factors. 

(8.) The coefficient of the third term is the sum of the products of 
each pair of the second terms of the factors. 

(4.) The fourth term is the product of the second terms of the 
factors. 

ExaMPLe.—Find the continued product of x - 3, «+4, and a — 5. 

The first term is 2°, 
The coefficient of the second term is -83+4-—5, that is —4. 
The coefficient of the third term is (-38x4)+(-3x -—5)+ 
(4x —5), that is — 12415 — 20, that is -17. 
The fourth term is —3x 4x —5, that is 60. 
Therefore the product is 2° — 422-172 +60. 
By actual multiplication— 
(1.) (a + b)?=a? + 2ab + 52, 
(2.) (a — b)?=a? — 2ab+ 04. 
(8.) (a+) (a-b)=a?—- 67, 
Hence— 

I. The square of the sum of any two numbers is equal to the sum 
of the squares of these numbers increased by twice their product. 

II. The square of the difference of any two numbers is equal to 
the sum of the squares of these numbers diminished by twice their 
product. 
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ILL. The product of the sum and difference of any two numbers 
is equal to the difference of their squares. 

These theorems should be carefully studied and committed to 
memory. 

By Theorem L the square of the sum of any two numbers maj 


be found. 
(2a + 8y)?=(2x)2+2. 2a. ae + (3y)? 
= 427 + 12xy+ 
212 = (20 +1)? 
= 207+2.20.1+12 
= 400+ 4041 
= 441. 


By Theorem IT. the square of the difference of any two numbers 


may be found. 
(8a — 5b)?= (3a)? - 2. 8a. 55+(55)? 
= 9a? — 30ab + 2503. 
29? = (30-1)? 
=30?-2.30.1+1° 
= 900 - 60+1 
= 841. 


By Theorem IIL the product of the sum and difference of any 
two numbers may be found. 
(4a + 7b) (4a — ~7b)= ts ~ (7b)? 
6a? — 49)? 
42x 38= = (40-42) (40 — 2) 
= 40? — 2? 


= 1600 - 4 
= 1596. 


These results may be applied to expressions of more than two 
terms by enclosing two or more of the terms in brackets and treating 
them as one. 

ES eae 
a+b)*+2(a+6)c +0? 
=a" + 2ab + bi + 2ac + 260+ o°. 
(x? ~ Bay + 24°)? = {a — (Bary — 2y°)? 
= (27)?-2, "24 Say — 2y") + (Bay — 2y*)? 
my — 6aty + f Sx4y4 — 12ay? + dy 
=a ef + 132%y4 — 12xy8 + 4y4. 
(x? + ay +9") (x? - xy + y°)= =( +94 ite caren zy} 
ws heor. IIT. 


mei f ee 


The square of an expression of any number of terms may be found 
by the following rule :— 

Take the square of each term, and twice the product of each term 
into all those that follow. 
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Find the square of 2° — 227 — 32 + 4. 

the square of the first term is 2° 

the square of the second term is + 424 

the square of the third term is +92? 

the square of the fourth term is +16 
twice the product of the first term into the second is — 425 
twice the product of the first term into the third is — 624 
twice the product of the first term into the fourth is + 8? 
twice the product of the second term into the third is +1225 
twice the product of the second term into the fourth is — 162? 
twice the product of the third term into the fourth is — 24z. 


Collect like terms and arrange according to descending powers 
of x. 
(3 — Qa? — 82 — 4)29 = a5 — 425 — Qard+ 2023 — 7x2 — 242416. 
The following example is of great importance and should be care- 
fully studied. 


Find the continued product of — 
at+b+c,at+b-c,a-b+c, -at+bt+e. 
(a+b+c) (a+b-c) (a—b+c) (-a+b+c) 
={(a+b) +c} {(a+b) —c} {e+(a—b)} {fe - (a - 5)} 
(a+b)? — c?} {c* - (a — b)? 

a* + 2ab + 6? — c?} fc? —- a? + 2ab — 63} 

= rate MALS rae! {2ab — (a? + b?— ¢?) 

= (2ab)? — (a? + b? — ¢*)? 

= 4a7b? — (a4 + b4 + 4 + 2075? — 2a%c? — 2b7e?) 

= 4a2b? — a4 — b4 — c4# — 2a7b? + Qa%c? + 267? 

= 2a2b? + Qa%e? + 267? — at — 54 — of 


Hot 


Exercises IX. 


Find mentally the product of— 

2+3 and #+/7. 6. 2+1, 2+2, and r4+3. 
x-5 and 2-6. 7. x-1, x-2, and x«-3. 
e+9 and #-2. 8. 2+2, «-3, and «+4. 
a-8 and 2+3. 9. 2-5, 2-6, and«x+7. 
a+6 and a+6. 10. x+3, 2+7, and z—10. 


Se eh 


Without performing the operation of multiplication expand the 
following :— 
11, (31), (42)%, (53)%, (61), (82), (103)? 
12. 18 x 22, 27 x 83, 46 x 54, 69 x 71, 85 x 95, 79 x 81. 
13, (w+y)*, (p+9)%, (w+1)?, (2+y)*. 
14. (1+3y)?, (40+ y)%, (Sa+4y)’, (52+ 8y)?. 
15. (8a —~1)%, (4b ~ 7)", (5 — 6c)%, (1 -— 7d)*. 
16. (x?+%+1)%, (2+ 20+1)%, (x7+ 20+ 2)? 
17, (2u*+ 3x + 4)2, (8a? + 5a +6)2, (407+ 72+ 9). 
18, (2? -— Qay — y*)?, (x - day + 4y")*, (a? + day — 5y*)*, 
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19. 
20. 
21. 
22. 
23. 
24. 


25. 
26. 
27. 


29. 
30. 
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(2+y +z)’, (wc—y+z), (w-y—2z)%. 

(23 + oF? +041), (23+ 2277+ 24 2)% 

(2x5 + 3a? + 4a 4+1)?, (Sa + 5a? + a + 4), 

(x3 — Baty — dary? + 2y5)3, (a8 — Qardy — 4ary? + y3)2, 
(z+y+z) (e+y—2), (ety +z) (w-y +z). 
(x?+a+1) (z?9+a-1), (x?+a+1) (2?-2+1). 
(a? + ab + 6?) (a?+ ab — 57), (a2 + ab + 6?) (a* — ad + b?). 
(a+b+0+d)(a+b—c-—d). 

(a-b+¢+d) (a-b-—c-d). 

(a8 +a? +a+1) (2? +2?-2-1). 

(a3 — 22+ 82+ 4) (a3 — Qu? - 8x — 4). 
(pt+qtr)(p+g-7)(p-qt+r)(-p+qrt7). 


FACTORS. 


The general results which have been given in the supplement to 
multiplication, together with one or two others, are very useful in 
resolving expressions into factors. 


Formula. 
EXAMPLE. 
Formula. 
EXAMPLE. 
Formula. 
EXAMPLE, 
Formula. 
EXAMPLE. 
Formula. 
EXAMPLE. 
Formula. 
EXAMPLE. 
Formula. 
EXAMPLE. 
Formula. 
EEXAMPLE. 
Formula. 
EXAMPLE. 


e?+(a+b)c+ab=(x+a) (a+). 

x2 + 924+ 20= 2724+ (4+5)n+4x 5=(x+4) (e+5), 

x? + (a —b)x -ab=(x+a) (x — b). 

x? -+ Qe -16=27+(5 -3)x-5 x 8=(24+5) (x—- 8). 

x? — (a — b)x -ab=(x%—a) (w+). 

a2 — 2 — 80 =2? — (6 —5)a- 6x 5=(x—-6) (x+5). 
x*—(a+b)a+ab=(x- a) (x—-b). 

a? —lle+24=27- (8+3)e+8 x 8=(x—- 0) (x- 8). 

a? +. 2ab +b? =(a + 6). 

9a? + 12xy + 4y? = (3x)? +2 x 8 x Qry + (2y)? = (3a + Qy)% 
a? — 2ab + b? = (a — b)?. 

9 — 80x + 25a? = 329-23 x 5a+(5x)?=(3 — 5x)*. 

a*- G?=(a+b) (a—B). 

162? — 494? = (4x)? - (7y)? = (4a + 7y) (40 — 7y). 

a’ + b8 = (a+b) (a? — ab + 5°). 

2723 +. 93 = (8x)? + y3 = (3a + y) (9x? - Bay + y’). 

a3 — t8=(a — 6b) (a* + ab + b*). 

125a%y8 — 8e8 == (Sa*y)® — (227)? = (5a*y — 227) (25a4y? + 


10x*yz? +- 424), 


Exercises X. 


Resolve the following expressions into factors :— 


1, 27+ 5246. 9. 214102 +27. 

2, 2? —- 82+16. 10. 36 —12x%y? + aty4, 

3. 27+ 6x+5. 11. 28a7+ llay+y%. 

4, a? —12ab + 35, 12. (w+ y)?+11(a+y)+ 80. 
5. x?7+80+16. 13, x7+4a- 21. 

6. a? — 14ab + 496%, 14, 2?- 32-18. 

7. yt — 139? + 40. 15. 27+92-10. 

8B. a*+9a*d + 146°, 16, 27+2—- 72, 
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17. a7+ lab — 2657. 88. a?+ 2ab +b? ~ c? + 2ed — d*. 
18, a?— 4ab — 455%, 89. 1 — 2xy + ay? — a®b? - 2abed 
19. 7 — yz — 1562*, — c2d?, 

20. x*y?+ ay — 42. 40, a? -10ab + 25? — c? - 12cd ~ 
21. of+18a%y — 48% 36d". 

22. y® — 3y82* — 4024, 41, (2+6)?-(a—6)?. 

23. (a+b)? — 4(a +6) — 60. 42. (4a +36)? — (4a — 36)? 

24. 27+ 2a(y+z)—15(y+z)?. 43, 1272-1237, 

25. (w+y)*+4(x? — y?) — 5(a—y)*, | 44, 301?- 299°. 

26. 144a%y? — 22, 45, 5677 — 4332, 

27. 8laty? — 12125, 46. a®y? + 64, 

28. 29-100”. 47. (a+ b)8+125c% 

29. 1 — 4925422, 48, 8a? +(b—c)?. 

80. 27-1. 49. (at+y)>+(x-y)* 

81. (a—b)? —c3. 50. 216 + (4a — 5c)*. 

32. (2a + 3b)? ~ 4c?. 51. (2+y)?—2. 

33. 2? -(y+2)%. 62. (a+b) —(a—b)% 

34, 2? — (3y — 42)”. «| BB, (2a + 3b)8 — (2a — 3d}?. 

35. cf — (a? + ab — b*)*. 54. 64 -(a—-2)%. 

86, (x+y)*—-(a—b)?. 55. 2° — 64y8, 


837. a? — 2ab + b? — c? — 2cd - d?. 56. 1-a®. 


GREATEST COMMON MEASURE. 


If two or more quantities possess the same factor, that common 
factor is said to be a common measure of those quantities. 

Thus, in 4a7b, 14abe, ba%c, a occurs as a factor of each quantity, 
6 also occurs as a factor of each quantity. 

a and 6 are therefore common measures of those three quantities. 

The greatest common measure of two or more quantities is the 
greatest factor that is common to each of those quantities. 

Nors.—The term greatest factor does not imply that it is arith- 
metically the greatest, but that it is the factor of greatest dimen- 
sions. 

Case I.—Quantities of one term. 

ExamMPLe.—Find the G.C.M. of 32a%be, 16ab%c?, and 24abc®. 

(1.) Determine the G.C.M. of the numerical coefficients 32, 16, 24. 

8 is the G.C.M. of the numerical coefficients. 

(2.) Determine the factor of highest dimensions common to abe, 
ab*c?, a*bo8. 

abe is the greatest common factor. 
”. 8abe is the G.C.M. of the 3 quantities. 


Cast II.—To find the greatest common measure of compound 
uantities which are capable of being conveniently decomposed into 
actors. 
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Decompose each quantity into its factors and determine the 
greatest factor common to each. 


EXAMPLE 1.—Find the G.C.M. of— 
5a? +152+10, 223+ 1022+ 82, and 7a7+7. 
5a? +152 +10=5 (2? + 3a + 2)=5(a +1) (2+ 2). 
Qa + 10x? + 8a = Qa(x? + 5a + 4) = 2a(x+1) (w+ 4). 
7234+ 7=7(23 +1)=7(@+1) (229-27 +1). 
The only factor common to all the quantities is (x +1). 
”. GCM. =(”+1). 


EXAMPLE 2.—Find the G.C.M. of— 

10(ac4 — 2u7y9 + 4), 15(a4 — 94), and 5a5y — Say’. 

10(a4 — Qarty? + yt) = 10( 2? — y*) (x? - y?). 

15(at — y*) = 15 (a7 + y?) (x? — y?). 

Baty — Say? = Sary(a* — 9"), 
The greatest factor common to the three quantities is 5(x* — y*). 
’. G.C.M. = 5(2? — y?). 


EXAMPLE 3.—Find the G.C.M. of — 
30(a4 —1), 12(a — 1) (a? -1)?, 18(a7 — aS +a - 1). 
Here 30(24 — 1) =30(a? — 1) (2? +1) =5.6(a +1) (a —1) (a?41), 
and 12(2 — 1) (#? +1)? =12(a —1) (~7 +1) (a? +1) = 2.6(% - 1) 
(x? +1) (a?+1), 
and 18(27 — 2% + a — 1) = 18(2 — 1) (26 + 1) = 3.6(a@ — 1) (27 +1) 
(ac* — 2? +1), 
Examining these results we find that the greatest factor common 
so all the quantities is 6(a—1) (2?+1). 
”. The G.C.M. of the three quantities is 6(a — 1) (x41). 


Case III.—To find the G.C.M. of two compound quantities which 
are not conveniently decomposed into their ultimate factors. 


For example, find the G.C.M. of — 
x? — 52-14 and 2° - 927+7x+ 49. 


Here we have two expressions in which the terms are arranged 
according to the descending powers of x. 

The G.C.M. of these quantities means the expression of the highest 
degree in reference to x that is a common factor of the two quantities. 

Thus the highest common algebraic divisor of two algebraic 
quantities is known as their G.C.M. 


104)195(1 
In finding the G.C.M. of two arithmetical 104 
quantities such as 104 and 195, we proceed 91) 104 (1 
as inthe margin. 13, the last divisor, is the $1 
G.C.M. of 104 and 195. 18 are (7 
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ExampiE 1.—In finding the G.C.M. of the proposed quantities, 
x*—5a—14 and a°- 92?+72+49, we proceed in a similar manner, 


a? — 14a 
— 447+ 214+ 49 
— 497 + 202+ 56 


x—-7 


thus :— 
te age 72+49(2~4_ 


The first remainder is x — 7. 
x—-7)a*-5x2-—14(24+2 


a — 7x 








The remainder is 0; and the G.C.M. of the two quantities is (a — 7). 
EXAMPLE 2.—Find the G.C.M. of 228 -112?+6x—-5 and 23 — 7x? 


+ 92+ 5. 
Arrange for division as before— 
x3 — 7x2 +9xe+5)2a%-1le?+ 62- 5(2 
203 — 14a? + 182410 


8a? —- 124-15 


The first remainder is 32?— 122-15 or 3(a?- 4a—5), and as 3 is 
not a factor of 2° -— 722+ 92+5, we reject it from 3(z?—- 4a -5). 
Then (a#?— 42-5) now becomes the divisor, and the previous 
divisor becomes the dividend. 
w?— 42-5) a2 -7a?+ 924+5(a-3 
x—4ae?- 5a 
~—3a?+1l4a+ 5 
~ 3a7+12¢4+15 
22-10 


For the second remainder, 22-10, or 2(2- 5), we reject the factor 
2 as it is not a factor of «?—4a—5. Thus our divisor is now x- 5. 
and our dividend x? - 4x — 5. 
e-5)x*-4e-5(a2+1 
x? — 5x 
x-5 t 
-—§ 


& 
AE 





The remainder is 0; and the G.C.M. is 2-5. 
EXAMPLE 8.—Find the G.C.M. of 844+ 1223+ 2x?+2 and 15a4+ 


2123 — 3x +3. 
8ar4 + 1205 + Qa9 + 2 = 2( dard + 6x2 + 22 +1), 
and 15a*+ 2la%—- 38a +3=3(524+7a5-a +1), 
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As 2 and 3 have no common measure we reject them, and arrange 


for division. 
4a + Gah +a? +1) 524+7e% -2+1( 
To avoid fractions multiply the dividend by 4, and we have— 


44 + 625 + 2? +1 ) 2024 + 2823 ~—4n+4(5 
20a + 3023 + 5x? +6 
— Qa? -5a?-4a-1 


Divide previous divisor by remainder, first changing all the signs 
of the latter. 
223 + 527+ 4¢+1) 44+ 6ab+ 2? +1( 27-2 
dof +10a%+4+ 827+ 2x 
— 4a°- 7a*-224+1 
— 423-i027- 8-2 
82° + 62+3 
Reject the factor 3 from the remainder, and divide as before— 
x? + 2e+1) 208+ 5n74+ 4a4+1( 2241 
2a8 + 427+ Qo 
e+2¢+1 
e+ 224+1 





The G.C.M. is 2742241. 

The rules may then be stated thus:— 

(1.) Arrange the terms of each of the compound quantities in 
descending cael of some letter occurring in both. 

(2.) Divide that quantity which has the highest powers of this 
letter by the other. (If both the quantities are of the same degree, 
either may be made the divisor.) 

(3.) If there is a remainder divide the former divisor by thia 
remainder, and so on, dividing the previous divisor by the remainder 
until the remainder is nothing. 

(4.) The last divisér is the G.C.M. 

Additional rules. 

(1.) To prevent fractions occurring, the divisor and the dividend 
may be multiplied by fitting numbers. 

(2.) All the signs of either divisor or dividend may be changed. 

(3.) Any factor occurring in divisor and not in dividend, or in 
dividend and not in divisor, may be rejected as not forming part of 
the G.C.M. 

(4.) Any factor occurring in both divisor and dividend may be 
reserved as forming part of the G.C.M. 


To show the reason of the above rules— A )B¢ a 
a 
Let A and B represent the quantities whose C ae b 
G.C.M. is to be found; and let the operation be base 
represented as in the margin. D is the last di- D S (¢ 


visor. blond 
0 
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L To show that D is a common measure of A and B. 
D measures C, since C=cD. 
And since A=0C + D. 
2 A=bxeD+D=(be+1)D. 
*, D measures A. 


And since B=aA+C. 
. B=a(beD + D) +0D={a(bo +1) + 0}D. 
* D measures B. 


Therefore Di is a common measure of A and B. 


II. Next to show that D is the greatest common measure of A 
and B 

(a) Whatever measures A and B measures also C. 

Let m be a measure of A and B, and let rt and 

=tm. 
N ow since C= B- aA. 
C=tm - asm=mit - as). 

Therefore m is a mzasure of O, 

(6) And by similar reasoning, whatever measures A and C mea- 
sures 

(c) Therefore whatever measures A and B measures D. 

(d) But the greatest measure of Dis D. Therefore the greatest 
common measure of A and B is D. 


CoroLuaky.—Seeing that whatever measures A and B measures 
also the remainder C, and also measures C multiplied by any quan- 
tity, therefore we may multiply the remainder by any quantity, 
provided that that quantity is not at the same time a factor of the 
divisor. 

To find the G.C.M. of three compound quantities not readily 
decomposed into factors. 

(1.) Find the G.C.M. of any two of those quantities. 

(2.) The G.C.M. of this result from (1.) and the third quantity is 
the G.C.M. of the three quantities. 

InLusTRATION.—Let A, B, O represent the three quantities. 

(1.) Let the G.C.M. of A and B be D. 

Let A=aD. Let B=0dD. 
.. a and 6 have no common factor. 

(2.) Let the G.C.M. of D and C be m. 

Let D=dm, Let C=om. 
.. @ and c have no common measure. 
A=aD=adm. B=bD=bdm. C=em. 

Since a and 6 have no common factor, and d and ¢ no common 
factor, 

- the G.C.M. of A, B, and C is m, 

To find the G.C.M. of more than three compound quantities pro- 
ceed similarly. 

(778) Qo 
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Exercises XI. 


Find the greatest common measure in the following examples:— 


Ll. 2a®x5y?, 14ax%y’, 2. 21a5d%e4, 15a%be?. 

8. 4507620823, 30afb% cox, 4. 18a)2h%otx2y5, 81a%o%x3y8, 

B. 15a2y%25, 20a2y2z + 35ay228. 6. 38a7b%3, 4datb ct — 220°B4, 
7. 3a2(b? ~ 02), 12(b +0). 8. 4ab(x?-+ Qey +42), 20(a+y). 
9. 34(a+a)8, 51(2? — a). 10. xy"(a? — 4), x*y(2+ 2). 

ll. 2° — a5, x? - 2ax+ a4 12. 2°+27, 27+ 62+9. 

13. 2?+ 38a — 28, 27-22-12, 14. 227+62- 16, 27+ 1382+ 40. 
15. x7 + 72+12, 227-2x- 15. 16. 427+ 202+ 21, 4a7- 42-15. 


17. a*x? — 5ax—6, a2x*?-6ax-7. 18. 2°+5ax+6a?, 27+ 2ax-3a% 
19. m2? —mn — 2n?, 8m? — 4mn — 4n?, 

20. 427+ 22-30, 627 — 132-5. 21. 627418246, 227+ 112%+12, 
22. 152?-16x—- 7, 10x? — 292+ 21. 

23. 325 -1227+ 2-4, 623+ 1527+ 2245. 

24. 23+ 827+ 82+7, 2° — 62? - 62-7. 

25. 2° ~- 8224+ 14a-—12, 224+ 227-6248. 

26. 2x3 — lla? — 202-7, 323 — 162? — 38a —-—14. 

97. 6227+ 22+13, 1223 — 2627+ 16a — 65. 

28. 224+ 9x2 +50+12, Qat+ 4a + 1382? + lle +12. 

29. 2a — 6x3 + 152? -21e%+28, 824 — 9° + 7x7 + 15x — 20. 

80. 2x4 + 9a + 907+ 9e+7, 2xt+ 73+ 2x7 + 5a - 7. 

81. 4525 y + Bx2y? — Ory? + 6y4, 54a2y — 247°, 

82. 182° + 5122+ 442412, 323 -—22+242, 21x*- 132-18. 

33. 23-22-11, 2a? +07 —- 5a —3, and 2? - 927+ 72+ 8. 

34. 2° + 627+ 112+ 6, 29+ 927+ 262424, and 2x5 + 9a?+ 72-6. 

85. 24+523+ 522 -5x-—6, 2ct+11z2+1027-1lla-—12, and bata? 


- 4. 
$6. 2a° — 2527-484 -9, 10x°+7907+1662+105, and 224+ 113+ 
10a? ~ lla — 12. 


LEAST COMMON MULTIPLE. 


When one quantity is exactly divisible by another the former is 
said to be a Multiple of the latter. 

When one quantity is exactly divisible by two or more others it 
is said to be a Common Multiple of those quantities. 

Thus 12 is a common multiple of 2, 3, and 4. 

6a*b? r i; of 3a7, 26, and ab’. 
at — b4 A . of a+b, a? — 5%, a? +53, 

Of all the common multiples of two or more algebraica] expressions, 
the one which has the lowest power of the letter involved is called 
the Least Common Multiple. 

Casz I.—To find the L.C.M. of two or more simple expressions: 
multiply together the L.C.M. of the coefficients and the highest 
powers of all the letters that occur. 
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Exampize.—Find the L.C.M. of 8a4b?c’d, 12a5b?ctd, and 32a8b4ce’, 


The L.C.M. of 8, 12, and 82 is 96. 
a highest power of a is a, of 6 is b4 of c is ct, of d is d, of e€ 


Therefore the L.C.M. is 96ab4etde’, 


Case IT.—To find the L.C.M. of compound quantities easily de- 
composed into their elementary factors. Resolve the given quan- 
tities into their elementary factors, and treat these factors as letters 
are treated in Case I. 

EXAMPLE 1.—Find the L.C.M. of a? — y?, and of 82+ 3y. 

a — y= (x+y) (w-y) 
3a + 38y=3(x+y). 

The factors 8, x+y, and x—y occur in their first power only, and 
there are no other factors. Therefore 3(%+y) (z—- y) is the L.C.M. 

ExaMPLe 2.—Find the L.C.M. of (x?—1)?, 2a? - 4”2+2, and 2?~1. 

(a? ~ 1)? = (x? — 1) (aw? -1)=(a +1) (x4 —1) (a +1) (w#-1). 
=(r+1)*(a-1) 
Qu? — 4x + 2=2(2? — 2a+1)=2(x — 1)? 
on | =(@+1)(a%—-1). 
Therefore 2(”%+1)?(2— 1)? is the L.C.M. required. 


CasE III.—To find the L.C.M. of two compound quantities not; 
easily decomposed into their elementary factors. 


EXAMPLE.—Find the L.C.M. of— 
x3 — 4? — 24a — 36 and 23 ~ 7a? — 21” + 27. 
First—Determine the G.C.M. of the two expressions, 
x+3 is the G.C.M. 
Second—Determine the co-factor of (x+8) in each of the ex- 
pressions. 
The co-factor of +38 in a? — x? — 24x — 36 is 27 - da - 12, 
The co-factor of +3 in 2° — 7a? —212+27 is x?7~10x+9. 
te, B-— 22-24 —-86=(2 +8) (x? — 4a — 12). 
3 — 7? ~ 21a +27 = (a +3) (x*- 102+ 9). 
And since x+3 is the G.C.M. of the two expressions, x? — 4a - 12 
and 2? —-10x2+9 have no common measure, 
The L.C.M. is therefore (a +3) (2? — 10a+9) (a? — 4a” — 12). 


Thus the L.C.M. of two expressions is the continued product of 
the G.C.M. of the expressions and its co-factors in the expressions. 
Now the product of the G.C.M. and either of the co-factors, will be 
one of the given expressions. This product is to be multiplied by 
the co-factor of the G.C.M. in the other expressions. Hence the 


Rou.E:— 

The L.C.M. of two expressions is the product of either expression 
and the co-factor of the G.C.M. in the other expression. 

This rule may be represented thus:— 
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Let A and B represent the two expressions of which the L.0.M. 
is required, and let M be the G.C.M. of A and B. 


Let A=Ma._.*. @ is the co-factor of M in A. 
Let B=Mbd._ .. b is the co-factor of M in B. 
*: M is the G.C.M. of A and B, 
.. a and 6 have no common measure. 
.. the L.C.M. is Mad. 
Now Mab=(Ma)b= Ab, 
or Mab=(Md)a= Ba. 
Norn —Since Mab = Max Mb _ AB 
therefore the L.C.M. may also be found by dividing the product of 
the two expressions by the G.C.M 


To find the L.C.M. of three quantities. 
Let A, B, C be the quantities. 
Let N=L.C.M. of A and B. 
Let M=L.C.M. of N and C. 
Then M=L.C.M. of A, B, C. 


Since every common multiple of A and B is a multiple of N, there- 

fore every common multiple of A, B, and C is a multiple of 'N and 

C. Also every multiple of N and C isa multiple of A, B, and C, 

Consequently the L.C.M. of N and C is the L.C.M. of A, B, C. 
Thus M is the L.C.M. of A, B, C. 


Exercises XII, 
Find the L.C.M. in each of the following :-— 


1. a7b?, 5ac?, 2a5b5c3. 18. 9-27, 3-2, 3+a. 

2. 6a2, 467, 9c”. 14. 272+ y?, a®y — ay, 2art— yA, 
3. 20abz, 40723, 106%? 15. a+b, b+c, o+a. 

4. Dbty8, Dlatay, 140%. 16. x?—6r+9, 22+ 62+9, 29-9. 
6. 12, 3a%, 6be, 5e?. 17, 27-6245, a2-30+2, a7- 
6. 14ac%z, 2 21 ba, 4aty?, 3422, 8a +12, 

1. 2a3by?, Sab?2, 4afez?, 5074, 18. 223-16, 827—12%+12, 22+ 
8. a ee x? ~ 9, 2a + 4, 

9. 19. o+27, l1—a, 1+ 24427 

10. cS P+ 4, 20. «7422-8, 27+52%+6, a?+ 
11. ab, a*+<ab, ad + b% x — 2. 


13. 4a? — 402 Gab, a? — Be. 
a 4a? + 62-4, 2? — 82+ 8a — 2. 
— Baty + dary? — Qy®, 28 — e2y — Qay? + Qy% 
- eri 5a, x? ~ 6a +5. 
94. x? + 429-5, 2 - 8242, 
= eee eo oedy + dary? 
26. x? + + +1298, a? + dorty + dary? + By. 
QT, 0? + ody — Lay? + 10y8, 23 — darty + Qory9 +. 477. 
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28. a? +29 — 10248, 2° + Ox? +17" — 12. 

29. 2? — 4e2+2n4-8, 23 ~ x? - 72+8. 

30. 4x7 — 8% — 60, 2° — 2a? ~ 18a - 9. 

81. 323 ~ 92? - 122, ah ah bal + a+ 4. 

82. 22+ 38x7y + wy? — 2y°, af — dor?y — ay? + Qu, 

83, a4 — Qa? — 1827+ 292-8, x4 63 + 1207 -19e4+12 
34. a*—1, A+ a + + 4, 

35, x*— Qaby + Tory? — day? + 10y4, a4 — tell Pa ae 15y4, 
36. 2° +727 + 8x —16, 2? — 182412, 823+ 132? - 

37. «4-1, oS +224 0 +2, 3 8x2 +a — 3. 

38, 2 - hed + 5a — 2, 23 — 622+ 1l2— 6, 23+ 8x? - 42-4, 
39. af—y4, at bay? + Sy/', 22:8 — dady — 2ary + 49°. 

40, 2(x? +4), 3(at— y4), 4(25 + 45), 


FRACTIONS. 


An algebraic fraction is defined and treated in the same way as 
an arithmetical fraction. 

If an apple is divided into 8 equal parts, and a boy gets 2 of these 
equal parts, he gets two-thirds of the apple. His share is written 
thus: 4. 

% is a fraction, 2 is the numerator and 8 is the denominator. 

The denominator tells the number of parts into which unity is 
divided. 

The numerator tells the number of such parts taken. 

If an apple were divided into 6 equal parts, and a boy got a of 


those parts, his share would be written thus: . 


; is a fraction. Unity is divided into 6 equal parts, and a of 


those parts are taken, 
Again, if the apple had been divided into 10 times as many parts, 
and the ae ag got 10 times as many of those parte, his share would 


have been 1% on ; but this quantity is the same as — 7 because, although 


the parts are 10 times as small, he gets 10 ee as many of them. 
The numerator here was multiplied by 10, but at the same time 
the denominator also was multiplied by 10, and the fraction is un- 
changed in value. 
In the same way 7 ~ is the same as ; For in the new fraction 
= unity is divided into m times as many parts, and each part is 


thus m times as small; but there are m times as many of these 
coma parta taken, and therefore the quantity represented by 


ob “ is the same as that represented by e 
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Law.—If the numerator and denominator of a fraction be multi- 
plied by the same quantity, the value of the fraction is unchanged. 
or example— 
ama 


——— 
—_— oo ee 
—— 


b mb 
It follows immediately from this law that if the numerator and 
denominator be divided by the same quantity the value of the frac- 
tion is unchanged. 


A fraction is simplified by dividing its numerator and denomi- 
nator by a factor common to both. 


EXxaMPLe.—Simplify the fraction =f 


Here a is a factor common to both numerator and denominator. 
Divide both by a and we have— 
ab _d 
ca - c 
A fraction is in its simplest form when the numerator and denomi- 
nator contain no common factor. 
To convert a fraction into its simplest form. 
Divide the numerator and denominator by the greatest factor 
common to both, that is, by their G.C.M. 
EXAMPLE 1.—Reduce to its simplest form—. 
l4a*xy 
Qlaby?” 
Here the G.C.M. of numerator and denominator is 7ay. Divide 
both by 7ay, and the simplified fraction is— 
2ax 
Bby 
o aep he — atta] 
EXAMPLE 2.—Simplify og 


Decomposing numerator and denominator into factors, we have— 





a{e-A)+(e-1)  (a@-1)(z?+1) — w-1 
(ar4 — 21) (m2 +1) 7 (8 — 2 4-1) (224-1) ot — 2 TD 


w+ 1527+ 74x +120 
g—6la—-180 — 
Neither numerator nor denominator is readily decomposed into 


EXAMPLE 3.—Simplify 


rs. 
Find the G.C.M. of numerator and denominator. 
The G.C.M is x? + 92 + 20. 
w+ 1507+ 74e+120_ (2?+9x+ 20) (w+6)_e+6 
8 —61z—-180 (a? +92+20) (4-9) 2-9 
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Exercises XIII. 





18atbo*z3y5 18 a—b 
* “27 abtd2y? * * Bb 
4a*b — 2ab? 14. x5 + 8y8 
Gab? a? + dary + dy 
3, ot? 15. e+ 72+12 
Bxiy — 6y2z a +10x+21 
4 4a? — 86x37 16, — 2-5 ; 
Say — 6by x*—-10x+25 
5 4a‘b*c — 2a3b4c? 17 a? — 96? 
* 6a7be? + 8ab3ct " a — 2788 
6 8aa — 12ay 18 a*+15ab +360? 
* 6b — 9by © " a? +12ab + 270" 
a8? : ° a1 ae 
me 407+ 4ab om a?+6a+5 
8 3x? + Bry 20 a* + 2ab + b? — ¢? 
ay ‘Bathe 
x? -~5a+4 a+b+e 
<> 21. ay 
® 3a 1% a® — b? — 2be — 
= ey 
10, pet re inks Tp 
—2x-8 1 — a? +2xy-y 
1 a’ — 868 23. e*+ax+be+ab 
” 8a? — 6a2d a —ax+bxr-ab 
a+b aS + 68 
7 a? — b? i a'+ab+ac+bc 
25 x4 — 4x? - 382-6 
* e+ 8at§+ 0-2 


x4 — 2x3 — 18474 22.0-8 
* gf — 623 +1222 -192+12 
o7 2a* — 13a3b + 31a7b? — 88ab 3 + 2404 
; 2Qa5 — ab + ab? + 46° : 
28 6at — 707x? + af 

* dart — 9a2x? + Gade — af 
9 6a? + 19a°b + Bab? — 508 

* 15a4* + 10a%d + 4a2b? + Bab? — 3d¢ 
30 27 a5b? — 18a%b? — 9a5h? 

" 36a8 — 18a5 - 27at+ 9a*" 
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ADDITION AND SUBTRACTION OF FRACTIONS. 


To change a fraction into an equivalent one with a given denomi- 
nator: manly the numerator and the denominator by the quotient 
arising from the division of the given denominator by the denomi- 
nator of the given fraction. 
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Thus to change i into an equivalent fraction with 6y*: for de- 


nominator, divide 6y%z by 8y and the quotient is 2yz. Multiply 
both terms of the given fraction by 2yz and we have 
2x 4xyz 
By 6y*2 
To change two or more fractions into equivalent ones with a 
common denominator: multiply each numerator by all the denomi- 
nators except its own. - ; 
111 ac a 
Thus a Bc become abe’ abe’ abe 
A whole number may be considered a fraction which has 1 for its 
denominator. ‘ i ee a 
x —a 4x 
Mel get ee el aT 
To change two or more fractions into equivalent ones having their 
least common denominator: multiply each numerator by the quotient 
arising from the division of the L.C.M. of the denominators by its 
denominator. 


Thus, to change a Q aa into equivalent fractions having their 
c 


lowest common denominator, 

Find the L.C.M. of the denominators, which is 12bed. 

Divide 12bcd by 2b the denominator of the first fraction, and 
multiply the numerator a by the quotient 6cd. Thus the first frac. 

6acd 

tion becomes 1Sbod 

In like manner the multiplier for the numerator of the second 
fraction is found to be 3bd, and the fraction becomes aa 

The multiplier of the third numerator is 2be, and the fraction be- 


com 








es ——___., 
125cd 
To add fractions—Change them, if necessary, into equivalent ones 
having their least common denominator, and add the numerators. 
To subtract one fraction from another—Change them, if necessary, 
into equivalent ones having their least common denominator, and 
take the difference of the numerators. 





EXAMPLE 1.—Add together i — ate 
© e-2 e+3_ant+e-2+e4+38_ Be4+1 
4° 4 4 ~ 4 ~ 4° 
Exampie 2.—Add together Bed ales 
atx a-x ax? 
@ a ax _a@*-ax+a*+ax+ax_2a*+ax 


G+e'a-z' a_i a? — a a? — 
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ExamMpie 8.—Subtract ~ zt from 2. 


+1 att+a~(22+1) +e-a2?-1 2-1 
c+l x+1 =, x+1 t+ 
rae 2- 3x 16a — x? 


9+2 4-273 ° 
8+22 2- - 16x— a2 


Se ee oe 


Q2-x% 242 4-22 
_(2+2) (8 + 2x) - (2 — x) (2 — 8x) — (16a — x?) 


Ered 


4- 
(6+ 7% + 22%) — (4—- Sx + 822) — (16x — x7) 





EXAMPLE 4. —Simplify ~— 





4— a? 
_ 6+ 7% + 2x7 — 4+ 82 — 32? —-162+27 
4-2 
_2-xz_ 1 
~“4—a2 24a 


The signs of the numerator and the denominator of a fraction may 
be changed without altering the value of the fraction. Thus— 


a —a a—b_ b-a 
b- -b b-c c-b 
Also 
(a—b) (0—¢)_(a—b) (e~b) _(b- a) (0-2) 
(x—y)(y—2)  (x—y) (2-y) (y—2) (2-9) 
for if the signs of one factor of a produce be changed, all the signs 
of the product are thereby ee 








x 
EXAMPLE pape = — + ae 
—— a = a-%_ 1 
ae 3 ~“G—-e ata a-a ate 


EXAMPLE Geom 





a + C 
—b)(a-c) (6—- —a (6c) * (e—a) (0-8) 
Cc 
(a— Cec é) (= a) (2) "(e= a) (o= 5) 


~(Ga- oF (a-c) (a- 5 (6-—¢) *(@- c) os —¢) 
__a(b —c) — b(a—c)+e(a —b) 
~  — (a—b) (a—c) (6-c) 
_ab-—ac—ab+be+ac—be __ 0 
= (a — 6) (a—c) (6-0) ~(a—5) (a-—c)(b—c) 


Notice that in the third fraction the signs of both factors of the 
denominator have been changed, and that this does not affect the 
sign of the numerator. 
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Bxercises XIV. 


Change the following fractions into equivalent ones having their 
lowest common deneminator:— 



































abe a ae ae!) 
Logg O84 5 
3, & b ce 4. ] 2 3 
* 38 Fe Ba BP? wep? Byak 
2a 8b de roe eee: erie 
Ba? 5y2z 9a2? "a+b a-0 a-b 
7 a7+z7 1 a 
° a2) a-@ at+ax+a% 
8 32x 4 5 3x 
"tH 2 et 2 e—2 t+ dete 
9 xr+3 xa-] x+2 
” 924+ 604+ 8 224+ 5246) 224+ 72412 
10 a b c 
" (a—6) (a—c) (a—b) (b—c) (a—c) (b-c) 
Add together— Add together— 
4a 3a 2a? 3 5 
iy 
at+l’a-l a-1 s x+2? 2-8 
4x 3x xn? + ay 
13. ; ‘ cine 
24-3 224+8 pate x~y 
eee 1G; 
" 4’ a+5 “ety ey a 
a7, 4 t+3y  3a—-2y 1s, 2 Qa 3x7 
” at Qay ty? at y? on a? ~82+9° 23427 
19, 3% _ baa 4b: — 3 
" 27+ 2a’ 32 — 8a x?-a™ are 14’2? — 4’o?— 92414 
x? x? a? at 
91, Oe Je 
2+Va-l os sce sf ae —] 
-~1 2-2 2-8 fn le 3 
Paco le i Ea wv wity sy 
+1 2+2' 2+8 cyty? ay ' w+ay 
25. From 20+ 36 take am 26. From S25 take ai 
27. et — tt — 28. 1 7 ? alae 
32 —b a+b 
29. Pde Ae <a 0. ca 
1) ar " a+y 8 " tobe " ab Ler 
81. " oes, ao +a" 82. oo w+2 “" wchestic * 
e+a +a : o+2—-80 2-62+6 
Simplify— 
38. 2 —- ——. 


z+l1 ary 


84. 


35. 


36. 


87. 


89. 


40. 


43. 


44. 


45. 


46. 


47. 


48. 


49. 


50. 
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@+l_et+5 1 
e+5 e2+1l w4+6e4+5 
Sa et og te 
(a—4) (2-5) (a—4)(a—6) | (xw—5) (x~6) 


£2+3 x+2 e+5 
2 7e+10' 2 —Se+1b 2 ba46 
1 22-2), x-8 
ew w+3e w4+2e 
1, #1 wet) 
x-1l a+a+] x3—] 
a? — 5a + 25 

e—125 ~ 

22 x 
3 2-0 eS yaT 

4. 3(a = 2) 8a? — 22ax ~— 1023 
a+5a (a+52z)? (a+ 5x)8 
atx a-z Qax a? + 2 





c 


8 
| 
an 


| 


8 
pa t 





‘g-8 ade (a—2)? ' (a+z)* 


4ab(at~ bt) _at-ab+b* a®+ab+h 
a®—b8 =a? +ab+b2 | a?-ab+bF 
3 2 1 


(a+b) (6+c) (a+6)(a+c) (a+c)(b+e) 
_@ , 38a | 20h 
a—-b\ a+b b?-at - 
oo 
gi—4a? 2+2a 2-2 
Bae Metiats Ae anid a eee 
(e—a)(a-b) (x—b)(b—a) 
a b 





(e—a) (a—b) * (w—5) (b—a) 
a’ 58 
(a— 6) +b) °C =a) (e ay 


(a—5) (a0) * (b—a) (6-0) * (C—a) (0-0) 


MULTIPLICATION AND DIVISION OF FRACTIONS. 
(4.) To multiply a fraction by a quantity which is not fractional 
in form, eg. ~ x. 


b 
a 


5 x ¢ means the sum of ; taken c times, that is ‘a’ of those parts 


into which unity is divided by 6, are to be taken ¢ times, 
The sum is therefore ca of those parts, and is expressed thus: > 
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- @ oa 
That is 5 * o=— 


Roiz.—Multiply the numerator of the fraction by the multiplier. 
(B.) To divide a fraction by a auantity not fractional in form, 


é.9. a Cc. 


Its is divided by o, the quotient must be such that if it be multi- 


plied by c the product will be i 


hat % x c=. 
We know from (A) that 3 xe cb 
a) a 

That is pXe=r 

Dividing each) a@_a@a. 

side by c chlo} 
Rvutz.—Multiply the denominator of the fraction by the divisor. 


(o.) To multiply a fraction by a fraction, e.g. ; x - 


c. 


Evidently c=d times > 


If, therefore, we multiply ; by c, we multiply by a quantity @ 
times too great. The product must therefore be divided by d to 


give the correct product of 5 x . 
First step, ;* c= = 
: ac, , ac 
Second step, pid, 
‘ bad x ©. 08 
bd” bd 


Ro.s.—In multiplying together two fractions multiply the numer- 
ators to form the numerator, and the denominators to form the 
denominator of the product. 


(p.) To divide a fraction by a fraction, e.g. a - 
Because c=d times <, therefore, if we divide by o instead of by 


d 
°° our divisor is d times too great. The quotient is thus d times too 


small. This quotient must therefore be multiplied by d to give the 
a@.c¢ 


correct quotient of ad 
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First step, S+e= %, 
Pee be 


Second step, = x d=. 


me me Ln wee 


Ru.e.—To divide a fraction by a fraction multiply by the divisor 
inverted. 


Exercises XV. 


























Multiply together— Divide— 
4x7+8e¢ 62+18. oc? — y? xy 
™ “Ba+9 Batt 102 . by 
q (e- (e-2)? xy? 8 2-9 2+3 
aty’ a—a * 4 " [2a 
8 x*+52+6 6x 9 (x+y)? y ey 
; mie " + a—2 ee, 6x + 6y 
42. ct tayty 10. = " os 
ee ao? — ete a+@ a?- xi : 
2 2 
5. ty » +4. 1, +ab , 2 + 2ab + b* 
aE aa a*b — ab? a*b — 6 
g, B= Ory 4 oy 1g @U16 =| ats 
By’z ° a? —4y? Ox oe — 25 e-5 


Multiply together— 


—~62+8 x227+8x%4+15 x?-5x-6 
* ot + 4043? 22 - 8x412’ c?+”-20 
14. —2axr+x? a?+2? ah aS 
4a®e? =” a? — ax’ at— of 
15 ot eS a-b+e 
* a?—-2ab+B?- 0? at+b-o 
16. i. a* + 2ab — O° 1l+a+b 
be —1—-2a—a?’?l—-atb 
g, Sr Ht 2yz wry? — 27+ 2ny 
% af Ady? Bt yh Day 
18. w+ax+bat+ab x?~a? 
x—ax—bat+ab x?~- 37 


19. abe? + bedx — aefa — odef ba* — ab*x + efx ~ abef 


24 -—abr+x2-ab az? + cdz — ax —~ od 





eg aie 2 a + 125y% 
(2+ 4) (22 - 0) w+ 7e+12 


21. 





x? +20 —-15 " e+ 
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att ~ 20r4y? + 64y6 2 — Soy + By 
gs, ,, (#9) -zyty") 2 en 
e+ys (a+y) (e+ay+y) 
a Ol, «CEP ptt 
ri —pi-g +2 P= 
P'~Q + apg q P 
a5. an 4ar+yi-2+doy | 2ety-z 
: 4x2 — y2 — 2% — Qyz 3sat+ytz2 


ADDITIONAL SIMPLE EQUATIONS. 


The following examples of more difficult simple equations may 
now be studied with advantage:— 


EXAMPLE 1.—Given typ ea & Find x. 


Here (a+b)=a—6. 


Ate8 

“ae a+b 

_atb 

a-b 

ExamPre 2.—Given eae, b) ath pind 

—b a+b a-b 
atb . a-—b\ _a?+d? 
ae (: nt Soy) ee a 
That is 22+ P)- +(a— 5)? +B 
cach 4 oh 
ti 2ar(a* +B) vt 
as a’? ~ }? a-od- 


me a-h® _—a+b 

2a-b) 2° 
EXaMPie 3. 3a(x—2a)=7b(x - 3d) - 5ab. 
*, (3a — 75) = 6a? — 5ab ~ 216%. 

That is x(Sa~ 7b) = bade A aaa: 


r= 





Examete 4, 72% _*t¢ 


2+b~2-d 
*, (t—a) (x-—d)=(%+8) (uw +0), 
That is x - ~2(a+d)+ad=27 +2(b+0) +be 
ee ae = be - ad. 
: — be 


a+b4e+a 


FRACTIONS-—SIMPLE EQUATIONS. 4% 


e-a 2+6b x-co_ 2 
ExamMPueE 6. = + = 5 te 
L.C.M. of denominators is ade. 
, ae — a+ ba + b? - ex +c? = Qbe, 
a (a+ b~ 0c) =a? — (b* — 2be +0?) 
=a? —(b-—c)* 
={a- Ale. ~e)}{a+@- o)}. 


a r= a—b 


EXxampie 6, 82? ~ 4+ 5 _ Aah —bat+7 








3x2 —4 4a —5 
: 5 _ 7 
That is aa a ee ae ease 
5 ee 


82-4 42-5 
20x — 25 = 21x — 28 
x28. 


1 1 3 
EXamMpPLe 7. 29 26 ae 
: vz Al Ts 3 
is a Aer, ana ReaT aaa™ (ey 
. (w-5)-(w-2)_ 8 
"* (@— 2) x (a@— 5)” a(x — 6) 
That is oe etek fee y 
(x ~ 2) (a — 5) x(a — 6) 
.. (x-2)(x-5) =a(x- 6). 
That is 2?-72+10  =a*~ 6. 

















x =10. 
82-30 S5a-4 4x¢-18 10x-3 
AMEE Es oy eal eo eee 
: 2 : ae ae 2 
That is ( 4 oz) + b+ )=(4-- z-3)* (+a) 
—2 1 2 
a a ae is a "3 t+ opr] 
-5 - —5 
(22 —7) (2-1) ™ ( — 8) (22-1) 
M2 (2a — 7) (x —1) =(a—-$8) (22-1). 
Thatis 2¢°-92+7 == Qe4 — 7a +38. 
cS — Qe — 4, 


x = 2. 
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The following examples although of a different form are simple 
equations, because they also can be so simplified that the unknown 
quantity occurs only in its first power. 


Examptr 9. V2=38. 
Squaring both members x= 9. 


ExaMpPLe 10, Vx2-a?=b. 
Squaring both members x—at=b?, 
. c= ar+ OF 
Exampce 11. Vi0Fie+ V34+22= 
Squaring both members we have— 
10+ 2x+8+27+2V10+ 22V3+ 22=49, 
Transposing 210+ 22 V3 + 2x¢= 36 — 4a. 
2 V10+22V3+4+ 27=18 — 2a. 
Squaring (10 + 2a) (8 + 2x) =(18 — 2a). 
That is 4x7 + 262 + 80 =324 - 72x + 4x7, 
’. 98a = 294 
. we=8. 
Examples 9, 10, and 11 are said to be simple equations involving 
surds. 


Exercises XVI. 





1, ==) a t= (04-0) 
a x 2 
9, 2 =a. 5, =2-a+l, 
x a 
ab x2 
=, 6. eae ~~ = dhe 
. ax + ba c a) : 


. a(x — 1) + 2a(a2 — 8) +3(x -8)= 
; 2az + 36(4a — 2) = 8a? — Be(a ~ rin 
10, 2?= (a —- 1) (x+7). 


7. a a a) + b( 2a — 8a) = 257. 
8 
9 


2-8 
13, (2 — Oe Oe: (x ~ 12) (e+ 4) 


ech GIES 5) 
15. F(a-2)-“(e+b)=a, 

16. on fe ie (c+) (d+@). 
17. mn ae =n? — m3, 
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Fie 
+2 2-e% l+xe 
Se Tei 


18. 





52-9 ~ Ja2~-17 
5x +104 - 
= 2th rit 


a1. V4x2+ 35a + 60 = 2(x +5). 


a2. Ve+4= Vat 20-2. 
a3. V9—5a+ V6-52=3. 
a4. V34-a= ee 


26. x + V2 = 
7x + 23 e+ _ aa 228 +B). 








26. 


— eee 














31. «8 2247 * 85 
a7, 2et8_Ge4+22_ 80417 
5 15 5(1—2) 
gg, 18e-10_ 4e+9 7(a~2) 180-28 
36 18 12 ~17a-66 
Je onal! 5 7 


12417 * 6x48 4049 
3 5 


80. 3540) (Ge 138) = (Be Dh) (De 2B) 


PROBLEMS. 


The following are examples of problems whose solutions are easily 
obtained by the equational method. 
EXAMPLE 1.—Find three numbers such that the sum of the first and 
second is 18, of the second and third 22, of the first and third 20. 
Let == first number. 
. 18—a2=second number, 
20 —-x=third number. 
*, 22—sum of second and third, 
“, 22=(18 -—2)+(20-2). 
*, 2a=16, 


: x= 8. 
The numbers are thus, 8, 10, and 12. 


EXaMPLe 2.—£1000 is lent out part at 24, part at 83 per cent. The 
interest 13 £26. Find the amount lent at 24%. 
Let x= amount at 24%. 
Then 1000 -7z=amount at 3%, 


xx os on the one part. 


(1000 — a) x {00 8 — interest on the other parta, 
(776) - 
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According to i terms of the problem— 
2 3 
i007 t 199 (1000 x) = 26. 
That is, 242 +8000 — 82= 2600. 
~ &_ 
5 400. 
”. = 800. 
The amount lent at 24°/, is £800. 

EXAMPLE 3.—A number consists of two digits of which the right 
digit is three times the left digit. If 18 be added to the number the 
digits are reversed. What is the number? 

Let «=the left digit, 
3x2= the right digit. 

Just as 2x 10+3 is the number whose digits are 2 and 3, so (10x 
+32) is the number required. 

And (30x+ 2) is the number we obtain by reversing the digits. 

According to the terms of the problem, we have— 

102+ 32+18=30x2+4, 
132@+18=31z. 
on Si, 
and 32=3. 

The number is thus 13. 

EXAMPLE 4.—At the same time that the up-train going at the rate 
of 33 miles an hour passes A, the down-train going at the rate of 21 
miles an hour passes B. They collide 18 miles beyond the midway 
station. How far is A distant from B? 

Let x=the distance in miles, 


5 mhalf the distance. 
et 18=number of miles the up-train goes. 


. —18=number of miles the down-train goes. 


No distance in miles 
rate in miles per hour 


2 
9 +18 
33 
% 18 
9, = time the down-train takes, 
x x 
. gti8 5 18 
* 388 ~— Qi 


Solving «= 162. 
The distance between A and B is 162 miles. 


=number of hours of travel. 


=time the up-train takes. 


1 


10. 


il. 


12. 


13. 


14. 


15. 


PROBLEMS. 


Exercises XVII. 


The sum of two numbers is 48, and their difference is 6. What 


are the numbers? 


the square of the 


less by 48. Find the numbers. 


of the other by 33. What are the numbers? 
The difference of the squares of two consecutive numbers is 25. 
Find the numbers. 


. There are in a school 144 pupils. 


5] 


. The difference of two numbers is 4, and their product exceeds 


. One number exceeds another by 3, and its square exceeds that 


If there were twice as many 


boys and half as many girls, there would be 156 pupils. 
What was the number of boys and girls respectively? 
A has 10s. more than B, and C has one-fourth more than A and 
B together. Their joint-purse amounts to £36. How much 


has C? 


. A train has 60 passengers; the first-class passengers pay 2d. per 


mile, the third-class ld. per mile; the distance travelled is 
8 miles, and the total receipt is £8. How many passengers 


are there of each 


A’s is above it. 


class ? 


Find B’s age. 


. A’s age is thrice that of B; and B’s age is as much below 80 as 


. A cask contains four times as much wine as water, but if 8 | 


gallons of wine and 6 gallons of water be added, there will be 

as much wine as water. How much water 
is there in the cask? 

The ages of a father and son together amount to 70; and two 
years ago the father was five times as old as the son. 
is the age of each? 

One-fourth of a class are at writing, one-third are at arithmetic, 
and a pupil-teacher attends to the remaining 25. How many 
are there in the class? 

A man bequeaths 4 of his property to his son, 4 of the remainder 
to each of two daughters, and the remaining £2000 to his 
widow. What was the property worth? 

In travelling 24 miles by steamer and 12 by rail, I take 15 
minutes more than if I had gone 18 miles by steamer and 18 
by rail If the steamer goes at half the rate of the train, 
find the rate of each. 

The united ages of a father, mother, son, and daughter amount 
to 130 years. The father is 10 years older than the mother. 
The latter is 26 years older than the daughter, who is 4 years 
younger than her brother. Find the father’s age. 

A church collection of £10 is made up of half-crowns, sixpences, 
and pence. There are 8 times as many half-crowns as six- 
pences, and 6 times as many pennies as half-crowns and six- 


only three times 


pences together. 


What was the amount of the pence? 


What 
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16. A sum of money is stolen from two tills containing 88. 4d. and 
4s. respectively. From the first twice as much is taken as 
from the second, and the sum remaining in the first is thrice 
that in the second. How much was taken from each? 

17, A man walks a certain distance in 9 hours. If his rate had 
been half a mile more per hour his time would have been one 
hour less, How far did he walk? 

18. How much water must be mixed with 20 gallons of whisky at 
15s. a gallon to make mixture worth 12s, a gallon? 

19. The perimeter of a rectangular field is 280 yards. If its length 
were 2 yards more and its breadth 2 yards less, its area would 
be 44 yards less, What are its dimensions? 

20. A man’s income of £500 is made up partly from salary and 
partly from profits. If his salary were increased one-fifth, 
and his share in the profits doubled, he would get £180 more, 
What salary did he receive? 


SIMULTANEOUS EQUATIONS. 


If we express algebraically that the sum of two numbers, each of 
which is unknown, is equal to 30, we have the equation— 
x+y=30. 
Here, one unknown quantity is represented by x, and the other 
unknown quantity is represented by y. The equation— 
x+y=30, 
is said to be an equation between two unknown quantities. From 
such an equation we can determine nothing definite regarding x and 
y, except that whatever x may be, y= 30-2, 
For example, if <=2, y=30 —- 2= 28; 
if x=—20, y= 30 - 20=10; 
if x= 1000, y=30- 1000= — 970. 
Such an equation is termed an indeterminate equation. 
But if at the same time that— 
x+y=80, 
another relation exists between the unknown quantities, such as— 
22 + ¥ = 50, 
then jn determining x and y we have to find not only values which 
satisfy the equation— 
x+y=30, 
but which at the same time satisfy the second condition— 
2a + y= 50. 
In such a case as this the values of 2 and y are not indeterminate 
but fixed. 
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For since, according to the first equation— 
y= 30 — x, 
we may substitute this value of y in the second equation; and there 
results the simple equation— 
2a + (30 — x)= 50. 
Solving this equation, we get— 


2x2 — x= 50-30, 
or x=20; 
and since y= 30 — x 
“. ¥y=380 - 20=10. 


If 20 be substituted for x, and 10 be substituted for y in the two 

equations, we get the two numerical identities— 
(1.) 20+10=30. 
(2.) 2x 20+10=50. 

The substitution of no other values for x and y in the two equa- 
tions would simultaneously produce numerical identities. 

In the above we have shown how to solve simultaneous equations 
by the method of substitution. We expressed from one equation 
the value of y in terms of x, and substituting this value of y in the 
other equation we found a new equation in which y was not involved. 
This simple equation gave us the value of 2, and y was determined 
by substitution. 

Every method of solving simultaneous equations involving two 
unknown quantities aims at the formation of a new equation in 
which only one unknown quantity is involved. 


EXAMPLE 1. 9x2 — 2y=51......... (1) 
llv+ 8y=31........ (2) 
Multiplying equation (1) by 4, we have— 
36a — 8y = 204. 


Now, llz+8y= 31. 
Adding the two left-hand and the two right-hand members of 
these two equations we have a new equation— 
47x — 285. 
7. @=5. 
And y is found by substituting 5 for x in either of the original equa- 
tions. 


EXAMPLE 2. 14e+15y=438......... (1) 
Qa+ 4y=22......... (2) 
Multiplying equation (1) by 4, we have— 
562+ 60y=172......... (3) 
Multiplying equation (2) by 15, 
1352 +60y=330......... (4) 
And subtracting equation (3) from equation (4), we have— 
792 = 158, 
.. £=2; 


and y is found by substitution. 
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From the above we get the following rules: 

(1.) Multiply the equations by such quantities as will make the 
coefficients of one unknown the same in the resulting equations. 

(2.) Subtract or add, according as the coefficients are of like or 
unlike sign. 

An equation involving only the other unknown quantity results. 

(3.) Solve this equation, and then find the other unknown by sub- 
stitution. 

Another method will be understood from the following example:— 














62 — 9y=21......... (1) 
8a + 2y= 43.0000... (2) 
From equation (1) wl ha y in terms of a. 
. 6e-9y=21, 
*, 9y=62 - 21. 
_ 62-21 2-7 
9 3 
From equation (2) express y in terms of 2, 
car gas ee 43, 
ay 43 ~ 32, 
et eg ox 
2 
Equate these two values of y obtained from equations (1) and (2) 
respectively. 
2a-7 43-32 
3 07 2° 
Solve— 2(2x2 — 7)=3(43 — 3a). 
4x —-14=129 — 9x. 
4+ 92=1294+14., 
13z = 148. 
wee li, 
y is found by substitution. 
Exercises XVIII. 
e+y=11. 272 — 28y = 25. 
oe ee . bcos Sy 
g. \ 3e+7y=47. 9, | 8e- 2y=19. 
° (5a-6y= —-10. : x+5y=80. 
3 3a — 2y=8. 10 4x —by= -71. 
* (44+ 4y=— 44. . x + 2y= 343. 
‘ 2a + 8y = 26. 11 5a — 4y=122., 
4x2- y= 24. ° ( 2a-2y=10. 
5 4x —- 8y=5. 1g, ) 9%+9y=21. 
° | 2a- y=7. . oot 
9x+ lly =129. 4a+7y =2. 
6.) 182 -21y=0. 18.) on + By = 2H. 
Ps 92- y=-1. 14 2x -3y=0. 
--* (2la+2y=4l1. S82 -5y= —4. 
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15 5a —- 3y= 4. 19 54a + ldy=F4. 
° ( 6x+4y=—128. ° (Tha - dy =43. 
re, } 242 - S5y= 14. ey 
* 1 682+ 20y=29. gtgali. 
17 9a -7y= -7. 20 y «@ 
* (1544 2y=2. 467° 
8a — 15y = 44. ey 
18. 172+ 8y=82 a1. 5 +5 =5, woy-5. 
x a 
22. 5 4 Obs g t y= 108 
PAN ofa Oe OY 
23. 5 =¥-1 | x-10 
-—3 
24. ap V4, y 4 49 74 
ee ay ee 
95. 5-5 =1, 5-522 
BEY py oP 
a6, “72-4 =10, F=3 
a7. pes Sy Wt =a, 204+2-y=0. 
1-22 3y-1_,“-2y, 
38. 37 + 9 =6, 4 +ae=—l1. 
29. ype 1a Rt? y-2-1=60-Ty. 
Bigg Vy Ne ge 
80. 5-12=548,~ "+ 3=3 (2y-4) +21. 
81. e+y+t2=7, 2a4+38yt+z2=11, 8e4+y+2z2=16. 


82. 
33. 
84. 
35. 
86. 


e+ 2y+3z=10, 224+ 3y4+ 42=16, 82+ y+ 22=18. 
e+ 6y+2z2=29, 40+ 8y+2=18, 844+ y¥4+52=31. 
2¢ -y+32=23, 8a+ 4y—-z2=7, 5¢@-2y-2z2=1. 
5a — Qy+ 82=24, 7a + 8y — 22=138, 2a-y+z2=7. 
824+ 2y —z=16, 5a&-y— 2z2=3, 2x ~- 4y+ 5z=18, 


PROBLEMS PRODUCING SIMULTANEOUS SimpLtE EQuarTIOoNs. 


In the solution of problems where two different relations between 
two unknown quantities are stated, we express these relations alge- 
braically, and solve the two simultaneous equations thus formed. 

EXAMPLE 1.—TZwo numbers are such that if five times the greater 
be added to the less the sum is 140; and uf three times the less be 
subtracted from twice the greater the remainder is 5. What are the 


numbers? 


Let x=the greater number. 
y =the less number. 


Expressing the first relation algebraically we have— 


5o+y=140......... (1) 
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Expressing in the same manner the second relation we have— 
2x — Sy=5.......608. (2) 
The numbers required are the values of x and y respectively which 
satisfy the two simultaneous equations— 
52+ y=140........ (1) 


Qa-38y= 5........ (2) 
To solve, multiply (1) by 3. 
15a + 8y = 420. 
But by equation (2), 2x-3y= 5. 
Adding, ae = 425. 
= 20; 


Substituting we find y= 15. 

Thus the numbers are 25 and 15. 

EXAMPLE 2.—A steamer goes 48 miles up a rwer m 6 hours, and 
back again in 3 hours. What would be the rate of steamer in still 
water? 

Let x=rate of steamer in still water (miles per hour). 
y=rate of current (miles per hour). 
(7+ y)=rate of steamer with current. 
(x ~ y)=rate of steamer against current. 
According to the data we have— 
6(x — y) = 48 ........ (1) 
3(x+y)=48......... (2) 
Solving, x=12. y=4. 

Rate of steamer in still water is 12 miles per hour. Rate of cur- 

rent is 4 miles per hour. 


Example 3.—Jf 1 be added to the numerator and denominator of a 
certain fraction its value becomes 4, and if 5 be subtracted from its 
numerator and denominator its value becomes 4, Find the fraction. 


Let «= numerator. 
y = denominator. 


i 7) ° 
*, U= fraction. 


¥ 
According to terms of problem we have— 


e+1 
eh ene 1 
y+ (1) 
zZz— 
7a5 , er (2) 
From (1) 2a+ = y+. 
=2e+1. 
From (2) 4a — 20 = y— 5. 
y=4a-—15. 
Thus 42 -15=2e+1. 
° 2e=16, 
a= 8. 


And y=2c+1=17. 
Therefore the fraction is fy. 


SIMULTANEOUS EQUATIONS. 57 


EXAMPLE 4.—A number consists of two digits, If the left digit be 
increased by 5, and the right digit be diminished by 5, the result will 
be double the original number. If these new digits be transposed the 
result will be 4th the original number. Find the number. 
Let x=left digit. 
y=right digit. 
Now, just as 20+3 is the number whose left digit is 2, and right 
digit is 3, 
so 10x+y=rumber whose digits are x and y. 

x+5=left digit increased by 5. 

y—-5=right digit diminished by 5. 
“. 10(2+5)+(y—5)=number with these new digits. 

10(y —5)+(a%+5)=number with these digits transposed. 


According to the terms of the problem, we have— 
10(v+ 5)+(y—5)=2(10x+y).........(1). 
10(y — 5) + (@ +5) =F(LOT+Y). 00000. (2). 
Solving, we get y=5. 
r= 4 


Therefore the number is 40 + 5, ie. 45, 
Exercises XIX. 


1. Find two numbers whose sum shall be 1380, and difference 44. 

2. Find two numbers such that twice the first shall be less than 
three times the second by 3; and four times the first, greater 
than five times the second by 5. 

8. Find two numbers such that the sum of one-half the first and 
one-third the second is equal to 14; and one-third of the first 
diminished by one-fifth of the second is equal to 8. 

4, One-third the difference of two numbers is equal to five; and 
four-fifths of their sum is equal to the greater. What are the 
numbers? 

5. The difference of two numbers is as much below 10 as four times 
their sum is above 80; and three times the greater is as much 
above twice the less as four times the less is below 56. What 
are the numbers? 

. Find a proper fraction such that the difference of its numerator 
and denominator is equal to one-third of the denominator; 
and if the numerator be doubled while the denominator is 
increased by 1, the result is unity. 

» The price of 5 turkeys and 8 geese is £2, 98., while 4 turkeys 
and 3 geese cost £1, 9s. Find the price of a turkey, and of 
& goose. 

8, A man rows 20 miles up a river in 3 hours 20 minutes, and back 

in 2 hours. Supposing him to row uniformly, calculate the 
velocity of the current. 


a 


a 
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SQUARE ROOT. 


The Square Root of a quantity is that quantity whose square is 
the given quantity. 

Thus, the square root of 9a‘b? is 3a7b, because (3a7b)?= 9a‘b?. 

But, since ( — 376)? is also equal to 9a‘b?, it follows that the square 
root of 9a‘b? is either +3a*d or — 3a7b. 

This is usually written «/9a‘b? = + 30%). 

Here only the positive values of the roots need be considered. 

To find the square root of the product of several factors: take the 
square root of each factor separately and multiply the results. If 
any of the factors of the given expression are not complete squares, 
write these with the root symbol over them. 

It follows from the definition that a negative quantity has no 
square root. 

EXAMPLES. 


1. V64a%btasy? = 8a%b%aty, 
2. Vab=ave. 


The method of extracting the square root of a compound expres- 
sion will be understood from a consideration of the following ex- 
amples. 

EXAMPLES. 


1. Find the square root of a?+2ab +b". 


a+ 2ab+b2(a+6. Ans. 
a 

2a+6 b+ 6? 

2ab + 6? 


The square root of the first term of the given expression is a, and 
this is the first term of the answer. Subtract the square of a from 
the given expression and the remainder is 2ab + b?, 

To the left of this put the double of the part of the root already 
found, that is, 2a. 

Divide the first term of the remainder by 2a and the quotient is 
+6, which is the second term of the answer. 

Add 6 to 2a; multiply the whole by 8, and subtract the product 
from 2ab + b? 

a+b is the root required. 

3. Find the square root of 24 — 8a3y + 22x43 ~ 24ay8 a 

a cr aia ia ad a . Ans. 


Qxt—~ sey | — Say + 22x77? 
| — Baby + 1627y? | 
2ae? — Bary + By? 6ar?y? ~ 24ary? + 9A 
6x7y* ~ 24ry? +9 
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The third term of the root is found by placing on the left the 
double of the first two terms and proceeding as before. 

In an example such as the above, in which the terms are or can 
be arranged according to ascending or descending powers of some 
common letter, the method of detached coefficients may be employed. 

8. Find the square root of 42° — 82° + 20a° — 15a? ~ 8x+16. 


4—8+0+20-15-—8+16(2-2-1+4 
4 


4-2 7—-8+0 
~8+4 
4-4-1 —~4420-15 
~4+ 44+ 1] 


4-4-2+4 16-—16-8+16 
16 -16-—8+16 
Therefore 225 — 2272+ 4 is the square root required. 
at Qa> do? 1 


4. Find th tof oa =% 
in e square root o ta tay ety 


x4 Qa® 423 i( x 1. 
ote tgtet; gtets Ans, 
a 
9 
4a 
£2 3 +> 
2a8 
3 +x? 
Qa? 1 a? 1 
> + 2a+5 Br tts 
at 1 
3 +at+ 4 
Exercises XX. 
Find the square root of — Find the square root of— 
1. x27 + Qay + y*. 6. p?—2pq + q?. 
2. 44+4b+ 5% 7. x? - 8xry + 16y?. 
8. 9a7+6a+1. 8. 642? - 144ry + 81y’. 
4, 2567+ 1200+ 144. 9. 49 — 84c + 36c?. 
5. 9x7 + 24ay + 16y?. 10. 24+ 223+ 3x7+22+1, 


11. x*+ Gedy + 17a7y? + 24ay? + 16y4. 
12. 92+ 300° + 6127+ 602+ 86. 

18. x4 — 493 + 62? -— de. 

14. of + 8a%y + Gaty? — 40ry? +2 

15. 9 — 62+ 1827 — 475 + 4a*, 
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16. 27 — Qary + 2az+ y? — Qyz+ 27, 

17. 16x? — Q4ay — 16xz + Oy? + 12yz+ 422. 

18 9a%z? - 12abry + Bacaz + 4b%y? — 4beyz + o%2z%, 

19. 15+ 405 + 6.ct + 823 + 9x74 4a + 4. 

20. 405+ 12a>y + 25aty? + 28a%y3 — 22244 + Bary +1. 
21. x5 — Gay + arty? + 28a5y3 + 4a2y* — 16xy® + 4y8 
22. 9.c5 — 129° — 2art — 200° +1727 + 8a +16. 


93) 274 
24. 2 ay ty 


PG 16 

at at Ta? Oe 1 
146°2°6°'°3°'9 

1 13, 9, 
jet ye + 8a? + Feat 


5 5 6 1 J] 
28. a+ + 4H + ett ots: 


26. 


27. 


MORE DIFFICULT FACTORS. 


(:) Multiply 22+3y by 42+ 5y, and observe that the answer is 
8x? + 22xy, te. (124+10)zy+15y*?; multiply 22-—3y by 4x — dy, and 
observe that the answer is 8x? — 22zy, z.e. (12+ 10)ay + 15y?. 

Notice that this answer differs from the previous answer only in 
the sign of the second term, that when both are + the sign of the 
second term is +, and when both are — the sign of the second term 
ts minus. 

(ii) Now multiply 2” - 3y by 42+ 5y, and notice that the product 
is 8x? — Qay, ze. (10 — 12)ay - 15y?. 

Observe that in our previous cases we had +15y", so that the + 
before the third term shows that the signs are of the same kind, the 
minus that they are different. 

(iii) Next multiply 27+ 3y by 4” - 5y, and notice that the answer 
is 847+ 2xy, i.e. (12-10)ay—15y?. Here the only difference from 
the last answer is in the sign of the second term, which is + instead 
of minus; that is, the sign of the second term shows whether the plus 
or minus must be greater. 

By applying these principles it is possible to factorize more 
difficult quantities than those given on pp. 28 and 29. 

EXAMPLE: 1277+192%+4. Here the + before the third term 
shows that the signs are like, the + before the second that they are 
both plus, 


6 2 
The usual way of solving is by trial, thus P< , 12=6x2 or 
2 
4x8, and 4=2x2 or 4x1. Try 6, 2 and 2, 2 as showal These 
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figures give the right numbers for second and third term, but give 


12+4 (multiplying across) for second. Try ee 


? as before they 


give for second term only 14, instead of 19. oa e« only 


16 for second term. Try - this gives 19 for second term, so 


our terms are (3+ 4) (4%+1). 


ing the following plan :— 
Take the example given above, 1227+ 192+ 4. 
48 = product of coefficient of first and third terms. 
48 =also product of two numbers which added together =19, 


t.e. of 3 and 16. 


‘Much time may be saved by adopt- 


2x 24=48, and 8 x 16=48, but while 3+16=19, 2+ 24=26. 


.. 3 and 16 are the terms to try. 
Proceeding oe and cancelling, we have— 


+4 4 


(Re +48) (Ya +8) _ 


y 


+1 


Give the factors of — 
19x + 2. 


1. 24x? — 
3. 8x7 -— 492+ 6. 


8. 1827+ 48a — 5. 
4. 62? - 432-15. 
89a — 10. 
19x%+ 8. 


5. 9x7 - 
6. 20x? - 


Give the factors of— 


Exercise XXI 


. 2007+ 11x - 3. 
10a? — 23% + 6. 
14a? — 532+ 14. 
14a? — 96x — 14. 
. 4927+ 21a — 4. 


eS 
HOD es 


Exercise XXII 


1. lla? - 18xy — 24 y 10. 
2. 2207+ 35xy +12 y ; 11. 
8. 3327 - 10xy — 8y%. 12. 
4. 927+ 25xy + 1623, 13. 
&. 3x27 - 7xy — 48y%. 14. 
6. 18x74 45xy — 8y2, 15. 
7 10x?+ 29xy + 10y%. 16. 
8. 4x7 - 2lary - 25y". 17. 
9. 25x? — 29ay + 4y?. 18. 


= terms = (3x+ 4) (4x41) 


12. 1527 — 232+ 8, 
13. 15a? —7x- 8. 
14. 5x? - 43.c+ 24, 
15. 182? - 257+ 12, 
16. 13x? — 202-12, 


8x2 — 85ary + 12y”. 
32x? — day — 3y?. 
4x7 — 29a2y — oe 
16x? — xy — 15y 
827+ 3lay+ 304. 
2427 - 83xy + 10y" 
6x2 — 25ay — 9y?. 
2a3 — Waxy + 27y%. 
3a? + 55ay + 18y*. 
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TEST PAPERS.—FIRST YEAR. 


Al, 
1. If a=5, b= 4, c=3, d=2, find the numerical value of— 
2a+b 3b+c¢ 4c-d 


ee 


b-—d rar a a 


. Add ther 3a —2b+c¢, a+3b+2c, —-5a+6- 8c, 2a-2b-«, 
. From 2° — 527+ 82-7 subtract — 23+? + 5a — 4. 

Multiply a2b? ~ 3abe + 5c* by 2ab —c., 

Divide a‘ — 1654 by a+ 26. 


4-a 6-22 
Solve 5 + =e 12, 
B’. 
. Find the value of (a+6)?+(a-b-—c+d)’?+(e+d)*, when a=1, 
6=2, c= 4, d=8. 
From 4a? ~ 3ab + b? take a?+ab+ 26% 
. Simplify 8a — {8a + (4a — 3)}. 
Find the product of x? - 2ry+ 4? and 27+ ay + y% 
. Divide 1024 — 928 y — 13a7y? + Buy® by 5a? — 2axy,. 


. Solve 6-277 = ; 





@ peor 








@ awmorw -— 


Cc’. 





1. What is the numerical difference between a — (b-—c) and a—-b—«, 

when a=7, b=3, c=2? 
2. Find the sum of 3m? -— 2mn+ 5n?, m?—n?, 4mn + 2n?, 2m? — 2mn. 
8. Simplify 7+1+ {4x — (3”+5)}. 
4. Multiply together x+1, x-2, x+3. 
5. Divide x‘ — p*x? + 2pq°a - g* by 22+ pae-q 
6. Solve 2- “et 41, 

D\. 
4 
Find value of LED when z—0, a=1. 


. Take the sum of 427+ 38xy— y? and x2? + 2xy + 5y? from 827+ 9y% 
| Simplify 8a? — {2x — (4a? + 8x) — 1}. 

Multiply 6a? — 7ay + 2y? by 27+ 2axy + 8y%, 

. Divide 26 - 4 by 2?7-ay+y. 

Solve +1 +2 


pill Scot Sastre) 


3 


@ Crm OowW 


a 


o 


Oar © DH DQ howe 


CS 68 a 


. Find the value of 5 
x 
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FH, 
6ct — 96 


is th f = 
What is the value o 55a da hens’ when c=8? 


, Add together 2-2Vay+y, x-y, e+ 2Vay+y. 
. Subtract 3a7-a@+7 from 5a’ - 4a+9, 


Simplify 1 — (8a — 2) — {a+ (5% — 4)}. 


. Multiply «-2y+3z by «+2y-—8z, and prove your result by 


division. 


. Solve gx S2—* 10. 


F". 


. Find the value of ab — 6b%c — 99abed, when a= 8, b= 4, c=2,d=—0. 


From the sum of x-y+z and 22 - 2y— 22 take 3x — 8z. 


. Simplify 6a — [5a — {4a — (3a — 2)}]. 


Find the continued product of 2a — b, 2a+0, 4a7+ b? 


. Divide xt -— 4 by 27+y%. 


Solve 5 - tof a8. 


G. 


. Distinguish between “power” and “index.” 


RY ge Ne OEY when ee, ya? 
ayty tary wry 





. Add together 2+ 5a-65+¢, a+3b-4c+1, b4+2c—4-3a, and 


subtract the result from c+ 3-—a+0. 


. Multiply 2?+2y+y? by 2? -ay+y?. 
. Divide a’ — 5a? + 4a by a?#-a-2., 


. Solve 


a. 








2r-1 3re+1] _ 
3 * 3. 
Hi. 

2 


—_— 


e+ 3 
. Find the value of —— when 2=12. 


a+ +3 


. Take a - b+c from the sum of a+b+c, b+c—a,c-—a-b, a-—b-o, 
. Simplify 9 -[8a+ {4b - (6+a —)}}. 

. Multiply a4+ 2a? + 3807+ 2a+1 by a?-2a+1. 

. Divide 2? - y? — 27+ 2yz+a+y—z by x+y-z. 

. Solve 2(82 +7) +17=9(%+ 5) - 2. 





i 


1, If c=5, y=8, what is the value of — 
2 


24 2 4a + 4y 9 
ety a2-y wity? gif 


. Simplify 1 -[a—-{1-a—(1-a)}}. 
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OQ AP wMoR 


Dar Ph wowrm 


= 


. Find value of a 


. From 72? ~ 8a —-1 take 52? - 6243. 
. Simplify 16 — {5 — 2x -[1 -— (3 —2)]}. 


ELEMENTARY ALGEBRA. 


. Multiply out 22(427+1) (22+1) (22-1), 
. Divide 2° + y° + 23 -— 8ayz by r+ y+2, 

. Take y+2-2 from 7x+3z+y. 

. Solve 8 — 3(2 -—7)=22-11. 


J’. 


. Find the value of (152? — 7x ~ 2) (6x? + 7a + 2) when 2=2, 


l5a?+184+2 


. Add together 2x — 3dy, ax+4y, 3x + by, y - 2ax. 
. From axv—y+cz take x — by + 82. 


Multiply 1+ 2a + 32? + 4a5 + 5a4 by 1 - 22+ 27. 


. Divide 2° +y° by x+y. 
. Solve (2+3) (2+ 4)= (x41) (x + 2) 42. 


K’. 
From 2ab — 7bc + 2cd — 5de take ab — 3bc + 4cd — 6de. 
If a=8, b=3, what is the value of 8a —[26+1 -—{a+(4— 85)}]? 


. Multiply 2? -— xy + 2y* by itself. 


Divide a*+2°y?+ y4 by 2 -ay+y?. 


. Simplify z+y—-2+{a#-(y-2z)}. 


8a 2-10 2 x+1 
Solve  ~7 = =F 2, 
a ar er a: 
L, 
Add x+y-—2,2-y+2, yt+z—-a, andz+2-y. 


. From 4y — 6z-2+10 take 5y —- 6z+2+11. 
. Multiply 24+ 2°y?+ y4 by a? - y*. 

. Simplify a - (4a + 6) + (6a+6-10). 

. Divide a* — y§ by z3— 7’. 


. Solve 


32-5 5a-9 4-7 


mt ae eee ——e 


2 6 = }§~=— 8 





M1. 


. Find value of e* + 6e7b? + 64 — 4eb — 4eb®, when e= 5, b=2. 


Add a — 3a7b + 8ab? — 83, 2a + 5a%b — 6ab? — 7b, and a’ — ab? + 26°, 


. Simplify 2a — (36 + 2c) — [5b — (6c — 6b) + 5c — {2a — (c + 25)}]. 


Solve 2t4_%#= 494 38@-1 
olve 3 ae + 1b 


. Multiply a? — ab +26? by a? + ab +207, 
. Divide 2° + Qaty + 8a3y? — 22y% — 2ay* — 8y> by a? — x, 


N}, 
a+1 a?-1 


— 3 ee a a+8 


2a +2 , when a6, 





fu Qa wf © &% 


Da PP ON 


BD Gr ph 6 BO 


1, 
2. 


3. 
4. 


5. 
6. 


. Solve oe anmar Ta 
. Multiply 25 -— aty+ 


. Find value of 


. Solve —— 
olve 7 
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w-1_#-2, 2-3 2 

~3 

b 

4b ie re 

O}," 

ae + 3d? 41 OP o? +d? - 
re) Re a , when a=1, 6=2, c= 


Divide x* + 23 — 9a? — 16x - 











d=4, e=5. 


. From 4a‘ — 823 - 2a? - 72 +9 take at — 2a -229+7a—9. ¢ 
. Simplify 2a - {2a - a (2a — 2a —a)]}. 


x Sa+8_ 
6 3 





. Multiply 27+ y?-a2yt+a+y—-1 by xt+y-ly 
. Divide 24+ 64 by 27+ 42+8. y 


P!, 
: 28 12 40 ee 
. Find value of Cae +a alEp +a when a=1, 


3, d= 4, e=5. 


Werersr es Ao — 5z3, 8a? — 7y4+1025, and 6y4 — 62%, 
. Simplify 16-2-[7x- (6a (9" — 8x — 6x)}}. 


Solve fate - ar +10- S50. 
Multiply a4 + 2a*y + 4x*y? + 8xy>+16y4 by x— 2y. 


» Divide a+ 102° + 85x2+ 50a+ 24 by «7+ 52+ 4, 


Q’. 


. Find value of a? + 3a2d + 8ab7+ 63, when a=1 and 6=2., 
» From 227 - 2ax + 3a? take x?- ax+a?. 

. Simplify 2a -[8y — {4a -— (5y — 6x — 7y)}}. 

» Solve $(8a - 4) + 4(5a+3)= 48 — 5a, 

. Multiply 81a‘ + 27a5y + 9u°y?+ 8ay5 + y4 by 8a —-y. 

» Divide a + a8 — 24x? - 85” +57 by 27+ 2x - 3. 





Ri, 
Find value of a when 6=2, d=4. 
Add 8x7 - tay 9 2439 7, 2x? — 4y? + 8a — 5y +8, 10xy + 8y*v 
+9y and 62* - 6ry + 8y? +70 - 7y +11. 
Simplify 2a — [8b + (2b — c) — 4c + {2a — (8b —c — 2b)}}. 
©.2 ff 
ae mur 17S eos 
ultiply «+ 2y — 82 by 2 —- 2y + 82. 
Divide 1 — a — 8x7-2° by 1+ 2x2+27%, 


(776) E 
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S'. 
e+b 

. Find value of 5+ 53° when b= 2, c=8, e=5. 
From x? — 3ay — y? + yz — 22° take x7 + Quay + Buz — 8y? — 223, 
Simplify — a ihe oe (x+y). 

x x+3 
Pome a ge aS 
. Multiply a?-ax+bx+6? by a+5+ 2, 
. Divide 2+ by x+y. 





So hb ww pm 


—. 
Find value of a(b+c), when a=1, D=2, c=8. 
From a* — 3a*b + 3ab? — 63 take — a’ +-3a°b — 8ab? + 6% 
. Simplify 42 + [82+ {92+ (402+ 892+41)}]. 
. Solve $(x-—3)-—F(x- 8)+4(x2-—5)=0. 
. Multiply a?-ab+b? by a+6. 
. Divide 5627+ 113ay+56y? by 82+ 7y. 


Q Or Co 20 
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A’. 





to lowest terms by method of factors. 





a0 oi 
. Solve 289.19 2 Ay 82 2 41, 


w+a-2, 2+2¢ 
2-7" ° we? -182+4+42 
; , 1 1 2Q¢ 
: lify —— —- ——— + ——.. 
une Y [-2 ioe 1 


Vat — 293 + 2x7 - 2+. 
B*, 





. Solve ————_— 0, 


. Find G.C.M. of 2x? - 5242, and 1228 - 827-8242, 
. Find L.O.M. of 2?- 8242, 27-5246, 22-4248. 


1 
2 
8 
4. Solve 2-Va?=6; dy - 2s, 
5 
6 





5 x x x 
pape Se er as Er 
. A father is 80 years old and his son is 6 years old. In how 
many years will the father’s age be just twice the son’s? 


Ld 


Qo a » 


= 


an 


. V49ae8 — 2843 — 170? + 6a + 8. 
. Find two numbers differing by 8, such that 4 times the less may 
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C’, 

Out of a cask of wine out of which + had leaked away, 10 galions 
were drawn, and then the cask was # full. How much does 
it hold? 

x w-5e 2 


. Solv a 


° 3° 82-7 8 


. Solve zt? +8y=31, ute +10x=192. 
. Write in factors 2° — 7, 2° + 4° and a4— y4, 


ety Qe , xy-x 


. Simplify 219-42 4 24-2 


y ety y(a-y) 


. V1 ~ 6x + 132? — 1203 + dart. 


p*. 


+ 3-10, 
y 


x 
2a 26 e+e? 
+b a-b B-a® 





:eAaes IY) 4 teed terms. 


(a? + y®) (x —- y) 





~ 


exceed twice the yreater by 10. 
E”. 


. Three persons, A, B, C, have £76; B has £10 more than A, 


C has as much as A and B together. How much has each? 


to 1 t t ; 
a3 + Qa? — 3a +20 eT wenn 


. Find the L.C.M. of x? - 92+ 20, 27-1274 85, and 2? - lla +28. 


Solve $o+2_5_ 20-4 
x-l e+2 
Solve 2%—5¥ jg 2e+y, g_ e~B_ ei y 
2 5 4 2 8 
a+b a-b a?+8 


a-~b a+b b-at 
FP, 





Simplify 








22+3)e, 1 _ 
Solve 54 + goaaetl 


Solve “Eo U + Ba=2y - 6, veh Ufa o0-8 
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8. Find L.C.M. of 23-2, 2°-1, and 2°+1. 
Vv ha Bad + 244104 O28 
4. 'V of+ 847+ 244 — aS 
5. Write down in factors 9x? ~ 1644. 
6. A and B began to play with equal sums; A won £5, and then 
3 times A’s money was equal to 11 times B’s money. What 
had each at first ? 


G’. 


1. Divide 50 into two such parts that the double of one part may 
be ie times as great as the other. 





1 ax? 
2. Solv eri 2 
: = a-l 1-—z? 
8, Reduce % 7% — 20 to lowest terms. 


a*+a-12 
4. Find L.C.M. of a7b - ab’, a?+ <a, and a? + 6%, 
. Solve €=2 1022.92 2yt+4_ d4xtytl3 
5 3 4 3 8 
7 ; 2 ad Day2 a x 
6. Simplify __* —% _ , 74 = aoe 
ee aa Say + 2p * ae ay * ey) 


pRimpity serit ss a7 1a 

. Find L.C.M. of z2- 2-6, 22+ -2, and 2?- 4248. 

. A number divided by the sum of its digits gives quotient 4. If 
you add 27 to the number the digits are reversed. Find the 
number, 


H?, 
1. Reduce x! + 5x +6 to lowest terms. 
v+x+10 
2. Sl — 20+ 5a? — 4a3 + dxf 
- Solv a+4 245 
ore eee . 32-7 
4 1 4a 
5 
6 


I’. 


1, Solve 120+2-4y=38, x-y+1=22, 5u=2y. 
2. V 90h + 120 Qa? — 4a +1. 
xi+a2-6 et se 
$, Simplify ae 5 Lo 
4. chug ban of 2a4 — x3 - 10x? — llz+8,and 223 - 827- 92+65. 
6. -Simputy 2(2 We yi FO a?) 
6. At nt A’s age is # of Bs age. Eight years ago it was ¢ of 
’s, Find their ages. 








aan »- © NS 


Qar ow ~ 


ps 


Da mm co 


. Reduce 
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J, 
S8e-1 42-2 1 


Solve oe ae as 








, Solve 32 — -1 = 40-8 Sut _ a(2e- 5)=y. 


= a 
a? —- 22+] 
re eT to its lowest terms. 


Divide rey by ion as 


. V1 - 62+ 13x" - 122? + 4a 
. If 6 lbs. of tea and 11 Ibs. of sugar cost £1, 3s. 8d., and 11 Ibs. of 


tea and 6 lbs. of sugar cost £1, 18s. 8d., find price of 1 lb, of 
tea and of 1 Ib. of sugar. 











K*. 
= 2x—-4 
. Sol = : 
ed —1 ie r+2 
. Solve x “ip oh 4y 22 =s 
3 22-3 


Simplify 2_ °_ - 
. Find the L.C.M. of 22-26, 22+2-2, and 2-443, 


V a4 — 23 + 207-2 +5. 
Divide £864 between A, B, and C, so that A gets 4 of B’s share, 
and C’s share is equal to A’s and B’s together. 








L?. 
6x+8 20+88_, 
Oe at ele = 
. Solve ee re = e824 





8 2 


. Find the G.C.M. Ae vie cog 210, and 2° + 2x? — 82+ 20. 


3) 5 6 
simpy Ley 1-9 Tag 


. Resolve into actors ot — yt, 2 — 5x — 6, 9x? - 24ay + 16y?. 
. A purse of sovereigns is divided among ‘three persons. The first 


receives 4 of them and 1 more; the second 4 the remainder 
and 1 more; the third gets 6: find the number the purse 
contained. 
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ANSWERS 


I 


1.129 26 328 419% 5664 60 #7 -14., 
8. 106. 9.120. 10.32, 21.4. #125. 187. 14 11, 
15.45. 16.1. #%&17.9 #%4«18 11. 19. 24. 20.10. 21. 64. 
22.78. 23.8 24 @ 25.0. 26.1. 27. 438 28. 28, 
29.25. 30.2. 31.6. 82.6. 83.3 384.15. 36. 81. 
86. 4. 87. 2,256. 388. 4. 


II. 


1. 8a-5, 2. Bab + be. 8, 2x -+2y +22. 4. 8a? + 26%, 
5. 3x+1ly+65z. 6. 8a-—z-4. 7. a®+2ab+ 0% 8. 723 - 
13aa7 + 15a’2- 20%, 9. a2b+8ac% =. 10. m3 - m3, 11. 2x? + 2y? 
— 4xy. 12. 427+ Qy4+ a2? + 4y2%, 13. 0. 14. 5a° + 8a%b? — 
2073 + 5B, 15. 7a®2+7ab+G% 86016. Fx*y. 17. 7a5— 5a*b + 20d? 
—20%, 18. 723-Q9e2+52-4. 19. -a+11b+4c. 20. 797+9- 
2p?—3p9. 21. 7a+2b-2c+2. 22. 8a-2b, 23. 2° +622-a”-11, 
24. 42° + 32y’. 25. 64+24y-6z. 26. 8a7-20?+1. 27. 2a? 
+ 2b? — 2c? + 4be. 28. 13 - 9a. 29. 2ab*c? — 5a*b8c + Ba%bc?, 
80. 4a + 32° — 7x7 - 82. 

ITI. 


1.62+6a 2.26. 3.-26. 4 4a-4b+4ce 5. 4r+y+ 52. 
6. 6ax — 6ky + 6ez. 7 38m—-n+>p. 8. 4zry. 9. — 2b* - dab, 
10. — 62? -— 2. 11. 404 — 4x?y? — By. 12. — 5a%y + bay? — bay’, 
18.a+2b-c 14 a-b-c-d, 185. a+b-5e+d. 16. 2xy+ 
Qyz — 2az + 27. 17. 1624+ 1la?x? + 8ax%-1la*; 624 ~ 2a%x? + Baxé 
~— 27a4, 18. 1594 — 8xy? + 427 — at; at — Qy4 — 2x? + Qary?. 19. 
2p? — 5pg + 3q". 20. 6a — 2. 21. 2a — 2z. 22. — 6a? -- 2, 
28. —-6a+7b+2c—2d. 24. -2axr 26. -a4+a%+a. 26. — 2a 
+2b+c-l4d—e. 27. 2a%x?+6axr-7. 28. 503+ 7a%y — Qry? - 3y% 
29. y. 380. 2b-c. 

IV. 

1. 2022624, 2. 86ap?q*rAx, 8. 80aty4, 4. — 27a7b%ctd, 
B. 12a%b2caby’, 6. af— a®x + aa? 7. Shara? — 4203 — 185243, 
8. ~—a*b+2a%b? — ab’, 9. 6p%¢? — 629? + 2p¢4. 10. 18m®n- 
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15m?n -— 18mn. 11. 35a%b2c8 — 10a5d8c3 + 5a?b2c4, 12. 20x7y? — 
8arFy5 — L4arty?, 13. ~ aca? + bex? — 8c. 14. 4ap*xy? — 8apgay 
+4ag*z, 18. 3mn+9m°nx—38mnFz*, —:16._ 8ab? + 110363 — 40254, 
17. 6a®btc? — 36a5b%c + 484d, 18, 402%y? + 142%y — Baty, 19, 
493 + 1202 ~ 7x — 21. 20. 3a? — 3a7b + 5ab? — 5b. 21. a3 + 68, 
22, a3 — B8, 23. «8 —a2-a2+1, 24. 23 — 5x? - 4x +20. 25. 
8a? ~ 227 + 18a + 35. 26. 62° — x? - 224+ 15. 27. 14+ 9x + 26x? 
+ 243, 28. 1 - 120+ 47a? — 602. 29, a8 + 8a%y + 3ary? +5y, 
80. x3 — 32°y+ 8ay? - y°. $1. 102? — 13a-y + 10xy? — 3y%. 32. 
8a5 — 17a*be + 22ab*c? — 8b%e8, 33. 8m® + 8m*n? — 15m2n* + 4n8 
84. a? — b?+ ac — be. 35. 9x? — Bry — 2yz - 2°. 86. 6p? + 2p%q -— 
12pq + 15pr — 49? + 5qr. 37. — a§z3 4+ Qa2xty — daxy* + 373. 38. 
a4 — 16. 39. 324 — 2023 + 2207+ 112-10. 40. 824+ 2207-6. 
41. af + 2a°b — 2ad3 — D4. 42. b4- 203+ 26-1. 43. 2a4— 7ady+ 
10x7y? — 82y? + 874. 44. a®+ a7b — ab? — b8 — ac? + be. 45. a7b+ 
ate - 09+ b2e+be?- 08. 46. 624-96. 47. 6a8-9624, 48. a+ 
aA+at+l. 49. 28 — sty? + ady8 — xry4t Qry5—y8 = 50. a — 8abe+ 
B+c% 51. a*b+a%e —ab?+abe+ac?— b’e+ be? 52. x8 2a5e3 + a8, 
63. 2+ 380ryz — 8y° + 1252°. 54. 1 — 62° + 528 55. a? — 18abe 
+ 803 + 27¢’. 56. a’ — 7a’ + 210° — 35a*t + 3503 — 21a? + 7a-1. 
B7. Ll+a72+a4-26-a8-—2l0 58. af -1. 59 a8b8-—o® 60. 2-7 
61. a+ a404+08, 62. 1 — xy — ae — yz + rtyet ye + eye? — x?y?2?, 


V. 

1. —S8eyt+aet+4yz. 2. 2a%-5a°b+3ab?+40%, 8. a- 8c + 2bed. 
4. day — 8ry+5b?~arcry. 5. 4a%e® — 3a5dc’d +8-20°%. 6, — b®aby8 
+ Qabta2y? + 8a%bary— 403, 7. 1 — Bay + Qx*y?z - daxdy82*, 8. — ab? 
+ b8od — 2ad* + 2be. 9. a® — 5a*— 9a? +2. 10. 2ax? — 3072 + 
4a8x6— Sate® 11, 2+7. 12. 2+12, 182-9 14 x-16. 
15. a—-6. 16. a+ 24, 17. a—4. 18. a+7. 19. y-8 
20. 2y+11. 21. 82-2. 22. fat+2, 23. 4a+2. 24. 7e+38. 
95. Be-1. 26. 82-5. 27. 12be+2, 28. y2+4. 29. 27412, 
80. S2*7-9. 31. 4a?~—S8ey+2y% 82.645. 838. a+7y. 34 
a+ 66. 85. 4p +3. 86. «~ 3. 37. x— 4y. 88. 2ab + 4. 
89. 2-4. 40. x— 6y. 41. 3”- 4y+ 5z. 42. 3a+ 26+ 86. 
48. at+b-—-c. 44.min-x 48. axv—byt+l. 46. 2x-d3y—- 42 
47. 8a-2b+40. 48 at+b—ax+y 49. a?-ab+2a+0?-4b+4, 
50. 2~¥+2. 
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VI. 
1. 7a-6. 2 8-40. 8 5279-87+7. 4 82-6. 5. 6a. 
6. 168. 7. Sa+5b+ 5e. 8. 8a — 86 — 4c. 9. x+7y+8z. 


10. 2a? + 287. 11. 4ab. 12. 82-1. 18. a—2b+6., 14. 
2a? + 8a+1. 15. a—b+c-d. 16. a® — 3a2t—8ab? + 68. 17. 
6x? ~— 5. 18. 6x2 —-y. 19. 32° — 327+ 32-6. 20. 2a +6 — 2c. 
21. 6— 5a. 22. 13-52. 23. 5a. 24. 223 — a? - 2, 25. 
9a +106 — 186. 26. 5-a. 27. 8a -—15b — 8e. 28. x? — y%, 
29. 1-a2?—at 30. 50. 31. 38. 82. 7a-3b6-8. 388. l—a. 
$4 24ab5 + 860234 + 720553. 35. 0. 


VII. 
114 21% 834 45 63 62 74 82 
9. -7. 10. one 11.6. 12.33 18.6. 147. 18. —d% 
16.6. 17.24 1820 196. 20.4. 21. 86. 22, 11, 
23.2. 24 3, 26.5. 26.14% 27.7. 28.6. 29. —28. 
30. ly 81. —2t. 82. 494%. 33, - 224. 84. — 254. 
35. -12,%. 386. lay. 37. -3. 38.7. 39. 6. 40. B5$. 41, 24. 
42.2, 48.9. 444 45.4. 469. 47.85. 48 21. 
49.7. 60. 42§. 61.4. 62. 2. 


VIII. 

17. 2 14,11. 8. 20,16. 4 4, 20. 5. 20, 320. 
6. 40, 10. 7. 9, 27, 81. 8. 6. 9. 24. 10. 48. 11. 30 lbs, 
12, £750. 18. 144, 36. 14, £2,000. 15. 20. 16, 126. 
17. 120, 60. 18. No leakage. 19. Officer £800, man £400, 
boy £200. 20. Sheep £10, cow £30, horse £50. 21. 86. 323. 
1,440. 23. 4. 24. 15, 20, 7. 


IX. 

1, 27+102+4 21. 2. 2*—112+ 80. 8. 22+ 7x —18. 4, x? ~ 
$a — 24, 5. a?+120+ 36. 6, 2° +627 +112+6. 7. w— 6x? 
+llz—6. 8, 2° + 827 — 10x — 24. 9. 2° — 42? — 472+ 210, 10. 
x* — 79x — 210. 11. 961, 1,764, 2,809, 3,721, 6,724, 10,609. 12. 
896, 891, 2,484, 4,899, 8,075, 6,399. 18, 27+ 2ay+y%, p?+2nq+9%, 
xi+2a+1, 4+4y+y? 14. 27+ 6xy+9y?, 16x2+8xy+y%, 9x?+ 
Dhocy +1649, 25x? + 80ary + 64y7. 15. 9a4— 6a+1, 163° - 565+ 49, 
25 ~ 60c + 8603, 1 — 14d + 49d?, 16. x4 + 2a° + 827 +2041, a*+ 403 
+ 607+ 4041, af+ 423+ 827+ 8a4 4, 17, 4a + 122° + 2523+ 242 
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+16, 924+ 802? + 61x7+ 60x + 36, 16a*+ 5627+ 12127 +1262 +4 81. 
18, af — dady + Qn + doyP t+ y4, at 6ady+ 172%y? — 2day? + 16y4, 24 
+ Bay + Baty? — 40xy? + 25y4, 19, 2? + Qry + Qu2 + y? + Qyz4+2%, 23 
— Loy + 202+ y? — Qyz+2%, 2? - Qay — Qez+ y2 + Qyz +27. 20. x°+ 
Qo5 +. Bart + 4a? + Ba? 4+ Qe+], 28+ 4a5 + 6art4 BaF + Oe2+4e4+4. 21. 
Ao® + 1225 + 2524 + 2805 + 2207 + 82+1, 9a + 3025 + Blat+ 8405 + 4123 
+8x+16. 22, 2° — 6x y + arty? + 28x8y? + 42744 — 16xy> + 4y6, af — 
baby — dary? + 18x43 + 122744 — 8xy* + 6. 28. x7 + Qxry + y? — 23, 23 
— oy? + Qe +24. 24, x4+ 205+ 02-1, of+a? +1, 25. a*+2a% 
+a7b2 — b4, a4 + a2b? + 04, 26. a?+ 2ab + b? — c? — 2cd — d?. 27. 
at — 2ab + 6? — c? — 2ed — d*. 28. 2° + 2a + ot — 2? - Qe -1. 29. 
aS — dab + 44 —- Qe 24e-16. 30. 2p2¢2+ 2p2r2+ 29%"? — 4 — gt — v4, 


X. 

1. (x +2) (x+8). 2. (x — 4) (x— 4). 8. (x+1) (u+5). 4. 
\a — 5b) (a — 76). 5. (x +4) (w+4). 6. (a —7b)% 7. (y?- 65) 
(y?-8). 8 (a2+2b) (a2+7b). 9. (B+2)(7+2). 10. (6 — xy), 
ll. (4a+y)(7xa+y). 12 (c+y+5)(et+y+6). 18. (x+7) (x~ 8). 
14. (x — 6) (+8). 15. (2+10) (x—1). 16. (x+9) (x—8). 
17. (2+18b)(a—26). 18. (a—9b)(a+5d). 19. (y—18z) (y +122). 
20. (ay +7) (xy — 8). 21. (x?+16y) (x? — 8y). 22. (y® — 827) 
(y° +527), 23. (a+b-10)(a+6+6). 24 {2+5(y+z)} {x -3(y+2)}. 
25. {et+y+5(x-y)} fe+y—(x—y)} 26. (12ey+z) (12xy—2z). 
27. (9x%y +1124) (9a%y—112), 28, (a+. 104!) (a —10y"), ag, 
(1 + Za®y2z) (1 — 7a8y2z), 30. (ex +1)(x-1). 31. (a—b+c) (a—b-0). 
82. (2a +85 + 2c) (2a + 3b — 2c). 83. (x +y+z2) (x-y-2). 34. 


(a+ By — 4z) (aw — 8y + 42). 85. (c?+a2+ ab — 6) (c?— a? — ab +b’). 
86. (et+ty+a—b)(xa+y-a+tb). 87. (a—b+c+d) (a—b-—ec-—d). 
88. (a+6+c-d)(a+b—0+d). 39. (1 —ay+ab+ed)(1-—ay-ab 
— cd). 40. (a—55+c¢-— 6d) (a- 5b-—0¢+ 6d). 41. 2a x 26. 
42. 8a x 6d. 48. 250 x 4. 44, 600 x 2. 45. 1000 x 1384. 
46. (xy +4) (ax4y? — 4a +16). 47. (a+6+ 5c) (a?+ 2ad + b? — Bac 


— 560+ 2507). 48. (2a+b—c) (4a?— 2ab+2ac+b?-2be+c7), 49, 
2ae( a? + By). 50. (6 + 4a — 5c) (86 — 24a + 800 + 16a? — 40a¢ + 25c%). 
61. (a+y—z) (22+ Qryt+y? +224 yz4+27). 52. 2b( 8a? + b*). 
53. 66(12a?-+ 9b"). 64. (4-a+2) (16+ 4a - 40 +4+4% — 2ax + 2°), 
85. (a+ 2y) (a —2Qy) (22 + Qry + 4y?) (a? — Pay + 4y?), 

56. (1+a@) (1-a@) (l+a+a?) (l-a+a?). 
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XI. 


1. 2axiy?, 2. 3a*bc?, 8. 15a7d?ctx3, 4. 9a®oPx2z3, 5. 
Saryz. 6. 11a7b7c. 7. 3(b+0). 8. 4(”+ 4). 9. 17(x+a). 
10. zy(z+2) We-a 123.2438 18 2-4 14 24+8 
18. z+ 8. 16. 22+3. 1% av+l. 18. 2+3a. 19. m-2Qn. 
20. 2x — 5. 21. 22+ 3. 22. 5x -7. 23. 327+1. 24. 
e?+a+1. 25. x7-2r42. 26. w?-6xe-7. 27. 6x74+20418. 
28. 207+ 22+3. 29. 2?7-32+4. 30. 22+7. 81. 9xy+6y7’, 


$2. 3x+2. 33. 2?-2-1. $4, 27+52+6. 35, 27-1. 
86. 27+8. 
XII. 
1. 10a*5%c%. 2. 86a7b%c?. 3. 2002223, 4. 126a7b4xy®, 
5. 60a2%bc?. 6. 84a3bte2z3y2z2, 7. 60a7b%caky422. 8. (x — 2) 
(x? — 9). 9. 2-7. 10. (x+y) (27+ y'). 11. ab(a +5). 


12. 12ab(a +b) (a? 33). 39s 18. 9-2% = 14 Qary(at- a4), 18, 
(a+b) (b+c)(c+a). 16. (x—-S)*(x2+3)% 17. (x -1)(u-2) (a@—5) 
(x — 6). 18. 6(x% — 2)9(x? + 2a + 4). 19. x(1—2)(1+2)2, 20. 


(xz —1)(x%+2) (2+3). Zl. (x — 2) (a? -— 2r+ 2) (x? -2+1). 22. 
(a — y) (x? — 2ay + 2y?) (x? — 2y?),. 23. x(x -—1) (2 +5) (a? +2” —5). 
24, (w—1) (w?+5x+5) (~7+2- 2), 25. (2x — 3)*(4a7+6x+ 9). 


26. (2+ 3y) (x? +4) (x? +2+41). 27. (x — 2y) (x2 + 8xy — By?) (a? — 
ary — 2y?). 28. (+4) (a? — 3” +42) (x? + 5x - 3). 29. (x — 8) 
(x? — 2 — 1) (a7+ 227-1). 80. 4(2 +3) (x — 5) (2? — Bx — 3). $1. 
Ba(xz+1)(e—4) (a®—222-Ba+4). 32. (x? tary — 9?) (a + Dy) (2? — 
xy —2y). 88, (22—5a+4) (a2+8a-2)(22-2+3). 84 (x—1) 
(a? + 0? +4 +1) (a3 + 27+ 3x + 4). 35. (a? ~ 2ay + Sy?) (x7 + Qy") 
(2 3y?), 86. (a2 + Bx—4) (a+4)(x—-8)(8a+4). 87. (x? +1) 
(a? —1) (2+2) (a@—3). 38. (x? -32+2) (-1) (w-2) (x-38). = 89, 
2x2 — 9) (wo? — By) (w-2y). 40. 12(e+ y) (x2 — ay + y%) (cP — ay + 
acy — ¥°) (at — ay + x2y? — xy? + y4). 





XIII 
1 Qarc2xPy? 2 2a —b 3 Baz 4. 4x4 
3b%d? * “Bab © * gt — Qyz 3y° 
5 2a5d — a*b8c 6 4a 7 a-—b 8 3x 9 xa-l 
* Bact + 4b%3" * 86° * “ta” "2-Day * “8a ° 


5 a+ 2ab + 46? 
0. neni gl il. e (""™=~=~ e 
= a-4 8a? ae a-d ~~ o+ab+or 
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x? — Qry + 4y3 15s, %+4 1 1 1 a+3b 


























14, —____-+.,, .—— 6. ——.. 7. 
a+ 2y e+7 x—-§ a* + 8ab +967 
126 a-l a+b+e 1 

8. pl alae "Te <3—_—_ ews 

a+9b a+5 me a-—b+e a-—b-—c 

eg 1-#-y a3, tte 4 a*—ab+b? 25 x? — 2a? — 3 

“L+a-y "g-a atc — " gtta—] 

a6. a + 3x -2 o7. a” ~ 5ab + 60? 28. 625 + Gaz? — a*x — a 
xt—a+3 a+b 408 + 40a? — bate + at 
2a+ 5d b°(3a +1) 

SG. 2. _ O(8at 1) | 
5a? + 36? st 4a7+2a-1 

XIV. 
6a 4b 3c 80x 20% 15a 12% , Gacd Bhd be! 
" 12’ 12? 12 " 60’ 60’ 60’ 60° " 12bcd’ 12bed’ 12bed 
y2” ate = Bay? B0ay*z? 27ba%2 20 cay? a—b 
931/323 g3y3z3" y3y828 4B ar2yyte?? 45 arty 22? 45a2y22? =? — BF 
a+b a +a" a+axt+a* a*-ax Sa? + 6x 
a? — 6? a2—b? "aa a3 —23 7 a —a® ” (a+ 2) (a? — 4) 
407-16 52?+20%+20 327-6x a+ 6x2+9 

(e+ 2) (a? — 4)’ ( +2) (a? — 4)’ (+2) (aw? 4) (w+ 2) (2 £3) (4) 
a+ 3a —4 x2+424+4 10 ab — ac 

(a + 2) (a +8) (x +4) (a+2) (x43) (x +4) * (a — b) (a—c) (b-0)’ 
ab — be ac — be 9a* —-a 

ap ae tat ee 11. ———. ° 

(a —b) (a—c) (b—c)’ (a—b) (a—c) (b—c) . a?-—] aa 

8x+1 13 14a7+ 32 14 Qa? 15 18a? + 5a 

(a+ 2) (a—3) ' “Gi-9- "g-y * 4@4+5)* 
a + a2 + oy? — y? 72? — By? 622+ 382+9 

(eee a ot. eee ae eid 
8 —2@-) ery) @-P) a4 27 
19 9a? + 7ax+10a? 6a — 10 21 323 — x 

, 6(2?-a?) * (2-7) (a? -— 4) " g?-]- 

3a* + 3a8+a27-a-2 823 + 627 — 1la—18 

ee : ene ° 24, 

a a5 —] (+1) (x+2) (x+8) 

Qa? + Ay + xy? + 2y® gp, 7+52 ag, 22 ~ 28 ~3 : 
xy(x +) | " 80 (a — 2) (2 ~ 5) 
22-1 Qaoy + y? — 268 1 

ae a(x - 1) i x? — x? wi at + a2? + 54 om +a 

32. 16 — 2x 83 2a — 82-23 
(x —1)(x—5) (a#+6) * (@+1) (~+2) i+ 62+5 

85. 0. 86. 327 — 38 Ba +5 e+] 


(x — 2) (a — 8) (a — 5) i x(a +2) (2+8) * 1 
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39 10z — 827 - 27 12a? 42 
" 8 — 125° * (x — 8) (23 +27) \ (a+ 5a)® ; 
8a‘ + 6a? — x4 43 8ab(a? +b?) 2a+6—8b 
(a—z)(a+ax)® " ati ath? +b (a+b) (b+c)(a+c) 
4a ax— 2" 274 -a—b 
8 o+e ‘goat =“ GTa)e@-De-y Cl 
x a? + a7} + ab? + B38 + (a? +ab+ b?)z 
cern See ese 40. 2 ee, 60,0; 
(x — a) (x%— b) (a+a) (% +) 
xV. 
(a— x) (x-y) 8x+9 x — x8 
1. ¢. 3. “@+axnt+az. | 3. Da? — Ox 4, e+y y 5. 2, 
82 x+y 3(x+y)§ x(a ~— x)? 
'e co ———s. le 822 = ° . e 10. _ 
* Say oy? = Me Peay 3° 
e-—4 ax a+b+e 
11. 1. 13. Zt+5 18. l 4(at+2) 15. a a b a C 
2 2 29 
16. -1. a7, (@+¥-2P ig, (@+2)" Oat ~ ef? 
(x - y—z)? (x — b)? zs x1 
x7(x — 4y) ala + 4y) 
30. ee cf} 4, e SS ee. 's 
(a — 5y) (a? - Say + 25y?) sects aa Sy(x + 2y) a8. 1. 
a4, PTO-T gg, Att yt2 
p-gqtr 22 —- yz 
XVI. 
’,) ab a-—b ed 
e ab. —“e ._-o-re -_—————e e e —a-- 
. * a 2 a+b a+b nae : c+d 
44+ 6a+9 
e b. es © + rn) e e . e r e “™ De 
13. —s 2. 14. Le 15. 15. (a = b). 16. _ab=cd 17. i 
a+b+c+d mn 


18, -¥%. 192 20.2 21. -8& 22,5. 23. 1. 
24.9. 25.15. 264 £27.16 28. 6. 29. -— iy. 
30. ~19y,. 


XVII. 


1. 27,21. 3. 16, 12. 8. 7,4. 4 12, 18. 5. 56 boys; 
88 girls. 6. £20. 7. 80. 8. 15 years, 9. 10 gallons. 
10. 57, 13. 11, 60. 12, £12,000. 13. 12 miles; 24 miles. 
14. 52 years. 16. £2. 16. 78. 4d.; 3s. 8d. 17. 36 miles, 
18. 5 gallons. 19. 80 yards; 60 yards. 20. £400. 
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XVIII. 


17,4. 2465 365 47,4 5889 67,6 
7.1,10. 8 38.2. 9 15,18 10,121,111. 13. 102, 97. 
12, 14, 1}. 13, 3, }. 14. }, }. 15. }, }. 16. 4, 2. 
17. 0,1. 18 4,4 19% vyyyy 20.18, 24 21. 4,9. 
22,11,7. 23.16,3. 2485. 25, 15,14. 26, 27, 12. 
a7, -6,14. 28, 2,8. 29.1,1. 80, 60,40. 931. 2,1,4. 
82, 8,2,1. 83. 1,3,5. 34 3,1,6. 35. 2,5,8 386 4,5, 6. 


AIX. 


1. 87, 48. 2. 15, 11. 3. 18, 15. 4, 20, 5. 5. 12, 10. 
6. §. 7. 58.,38 8, 2 miles per hour. 


XX. 


1, e+y. 2, 2+. 8. 3a+1. 4, 56412. 5. 3x+4y. 
6.p-q. 7% a-4y 8 8x-9y. 9. 7 - 6c. 10. 22+2+1. 
Il, w?+8ay+4y%2 12, 8a7+5r%+6. 18, w?-2e4+]1, 14. w+ 
day — 5y?. 15. 8—x+2z27. 16, x-y+z. 17. 4x — 3y — 2z. 
18, 8an-2by+ez 19. a+2e?+24+2. 20. 2x8 + Bx%y + day? +y°. 


Ql. x3 — 8x4y — 4xy? + 2y%. 2. 8a3-2x9- 2-4. 23. nto 
x a b x? I 1 827 
24. g * 25. 3 4 26. qs 27. 2 Qa 4 . 
cr lees | 
98. w+ eo totT 
xX, 
1. (82-1) (8x — 2). 7. (5u—1) (4x4+8). | 12. (#—1) (15% - 8). 
2. (x —6) (8x —1). 8. (10a —3)(x-2). | 18. (a@—1) (15”+ 8). 
8. (9% -—1) (2”+5). 9. (2c-—7)(7r-2). | 14. (5a%—8) (ax — 8). 
4 (8x+1) (22-15), | 10. (7241) (2x -14). | 15. (a2 -1) (184-12), 


B. (72-10) (9a+1). 11. (7a —1) (7a+4). | 16. (~— 2) (182+86). 
6. (5% — 1) (4x — 3). 
AAI, 
1. (x+y) (lla - 24y). 10. (8a —8y) (x — 4y). 
3. (2a+y) (lla+12y). ll. (4a+y) (8% — 3y). 
8. (8a — 2y) (llx+ 4y). 12. (x — 8y) (4+ 3y). 
& (x+y) (90+ 16y). 13. (2—y) (16x + 15y). 
5. (2+ 3y) (8x — 16y). 14. (x+2y) (8a+ 15y). 
6. (6a —y) (8a + 8y). 15. (8a —y) (8a — 10y). 
7. (5a+2y) (20+ 5y), 16. (8a+y) (2% — 9y). 
8. (w+y) (4x —- 25y). 17. (x — y) (2x — 27y). 
9. (w-—1) (25x — 4y). 18. (8a+y) (x+18y). 
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FIRST YEAR TEST PAPERS. 

A'—1.6. 2 a-c. 3. 223-627?-2r-3. 4. 20558 — 702% 
+ 13abe? — 5ce*. 5. a> ~ 2a7b + 4ab? — 808, 6. r= 8. 

B'.—1. 162. 2. 8a?-4ab-6%. 8. a+3. 4 af—ahy— xy? + y4. 
5. 2x?-axy-3y%, 86. w=3. 

C'.—1. 4. 2. 6m? + 6n?. 8. 2x — 4, 4. 15+ 2x7 - 5a - 6. 
5. x27 -px+ gq? 6. c= 2. 

Di.—1. 1. 2. 82?-Say+5y% 88. 7x? 4+a4+1. 4 Gait 5ady 
+ 6x%y? — 17xy> + 6y*. &. xt+ ay — xy — y'. 6. c=1 


#H.—1. 3. 2. 3x+y. 8. 5u3 - 8a? - 8a4+ 2. 4. 7-92. 
B. x? — 4y? + 12yz — 927. 6. x= 4. 

F..—1. — 160. 2. —8y+2z. 3. 2442. 4. 16a4 — 4, 
5. 2? — y?, 6. +=6. 

G.—1. See Definitions. 2. or. 3. 4-4a+3b + 2c. 
4. xt+ ay? + 5. a®+7- 2a. 6. 2=5. 


H'.—1. 4. 2. -at+bte. 3.15-2a-56. 4 a&- 20% +1, 
& x-ytzt+l. 6. x= —4. 

J'.—1. ly. 2 l-a. 3. 3205-227. 4 22 -ayt+y?-xz—yz+2%. 
6. 8x + 22. 6. z= 8. 

J1.—1. 20. 2. (5-a)u+(5-2b)y. 3. (a-1)x-(1- brass 
4 1-625+50% 5. xt-ay+a*y*-aeyt+y. 6. 4=-2 


K).—1. ab—4be — 2cd + de. 2. 20. 3. (at - onSy + 5x3y2 
— 4ry? + 4y4), 4. x? +xy+y*. 5. 2a. 6. x= 14. 
L.—1. 2x + 2z. 2. —2Qe-y-1. 3. «— 7, 4. 32-10, 


5. 2? +77. 6. x= 2. 
M!.—1. 81. 2. 4a3 + 2a7b — 4ab? + 8 — 75%. 8. 4a — 166 — 2e. 
4. 2=3. 5. at+ 3a7b? + 454 6. 2? + 2Qxry+ 3y7, 


N?.—1. 11. 2. 227-22 -4. 3. 9+32. 4. c=3. 
B. x8 —aty?+a%yt—y6 =. x? -Bx-1. 
O}.—1. 15. 2. Bat — oF — 142418. 3. a. 4. x=1}. 


&. 2? + 73+ 3ry —2e-2y+1. 6. x*7-47+8. 


Pl—1.10. 2 5”@% 38. 16-12% 4 2=10. 5. 2-827, 
6. 27+ 52+4+6. 


Q'.—1. 27. 2. 2?-ax+ 2a’, 8. 12% - 15y. 4. «=6. 
B. 24325 —-y 6, a2 2 - 19. 
Ri.—1. 2. 2. 1027+ 8y? + 122+ 12. 8. 4o. 4. z=10. 


B. x7 ~ 4y?+ 12y2 — 922. 6. 1 - 3”+227- sal 

S1.—1. 127. 2. -5ay- Se ial ee . 22-B32y. 4 w=7, 
6. a? + 0%) + ab? + 0 + 26%x - (a — b) 6. x? — cy + 7. 

T1—1. 5. 2. 2a%-6a7b+6ab7-20% 3.100x+1. 4 w=, 
6. a+, 6. 7x+8y. 
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SECOND YEAR TEST PAPERS 


AML cat, BEE saad yao, 4 EONS) 
ees 6. x7-2+4. 


"yaa 
B*.—1. w=}. 2. 2e-1. 3, (x-1),(x-2),(2-3), 4. w=5, y=2, 
22 








=. ees 6. 18 years, 

C+.—1. 75 gal. 2.e=-7. 8. x=19, y=3. 4. (x- y) 
(x2 +ay+y"), (w+y) (x*-ay+y"), (2? - y*) (x+y). ba 
6. 1— 30+ 22%. ery 

2 2 2 2 
2 e = 4 ° 2. = 8, =k . ad +o" ° % Bad ae 

D*.—1. «= 4} c=38, y=$, 3 at 4 mpi 
5. 727 — 2x - }. 6. 21 and 13. 

B21. £14, £24, £38. 2 aie 3. (w—4), (2-5), (@- 7). 

a*+ dab +b? 


4. x= 6. < 2=12,7=6: 6. aes 
5 »Y a? — b2 


W2.—-1. e=1. 2. 2=6,y=12. 3. x(x5-1). 4. P+a+, 
5. (82+ 4y"), (8x —- 4y?). 6. £8, 15s. 
» oA, 3. a 4. ab(a— b) (a* + 6), 


G’*.—1. 30,20. 2 
a-3 
3201 
5. t= _ Z YY. 
708 : xy 
H2.—1. at3 : 2.1-2+22". 3. x=6. 4. 0. 





+ 
B. (x—1) (x - 3) (x%+2). 6. 36, 
T?2.—1. w=2,y=5,z=7. 2 827+2e-1. 3. os 4, 2x-1. 


5% 
anes 6. A=14, B=35. 


a) 
2 = eee 2 x-1 
J2.—1. x=y5. 2. 2= —lys, y=72. 3. ee ST 


(a-2)? : 
gay 5. 1-82+22%. 6. Sugar 4d. per Ib., tea 4s. per lb. 


K2—l.e=6. %2=5,y=2 8. — 22. & (z-8) 
(427-1 

(w—1)(#+2). 6. a2-a2+. 6. A, £185; B, £297; O, £482 

L?2.—1. ote 2.2=-2, y =}. 8. 227 - 224+ 5. 

ie lat a B. (a? - $y) (22 + 4y%), (w-6) (x +1), 


1 
(82-—4y) (8a—4y), 6. 80, 





